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ABSTRACT 



This document, which is intended for workplace trainers, 
contains materials for conducting five workplace mathematics courses that 
were developed through the Workplace Training Project, a partnership 
involving Lane Community College in Oregon and five area businesses. The five 
courses, which were developed by project staff based on the business 
partners' input regarding the mathematics skills required of employees at 
their specific worksites, were presented to 419 students. The course titles 
are as follows: basic math; fractions and measurement in the workplace; 
fractions/decimals/formulas in a workplace setting; calculators in the 
workplace; and geometry/algebra. The following materials are included for 
each course: course description; student outcome objectives; description of 
target student population; description of class environment; suggested 
instructional techniques; syllabus of course activities; learning activity 
sheets; student handouts; student worksheets; sample problems; and 
substantial bibliography. Each learning activity sheet contains the 
following: introductory activities; list of resources and materials needed; 
description of the instruction process; performance assessment methods and 
results; and comments. (MN) 
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Course Title: Basic Math 



Course Description: 

This basic math class took place at a manufacturing plant. Four classes met at different times of 
day, but during the same period of weeks. The instructor, in cooperation with the continuous 
improvement coordinator and the site advisory team, developed a customized math screening test 
based on the math concepts, computations, and applications actually used at this facility. This 
test was required of all production personnel; some employees from shipping and other job 
categories also took the test voluntarily. The instructor went over the test scores with everyone 
who took the test. She helped them interpret the scores and discussed with them their need for 
and interest in improved math skills. She also made recommendations to help them meet their 
needs, especially whether or not they should take this basic math class. For those who did not 
need this basic math class, the instructor made note of needs and interests to address in future 
classes. The participants in the basic math class are those who needed a lot of work on basic 
math skills as defined by the test. 

The purpose of this course was to develop the ability of employees to understand and use the 
math relevant to this production environment. The course content had four main components: 

1) Math concepts and number relationships. This included such ideas as place value, 
number patterns, estimation, as well as developing an understanding of the meaning 
of fractions, decimals, ratios, percents. 

2) Computation review, especially with whole numbers and decimals. This also included 
ff action/decimal conversion and some calculator information and practice. 

3) Ratios, proportions, and percents. Many work situations involve understanding and 
applying proportions and percents. The instructor teaches percents as an extension of 
ratio and proportion. 

4) Application, application, application. 

From her work developing the screening test and further discussion with participants and others, 
the instructor developed a set of workplace math applications. These applications have a bearing 
throughout the course but particularly during the later sessions. 

The original organizational structure of the class had the first 5 weeks devoted to basic concepts, 
calculation, and relationships. After a two week break for Christmas, the remaining 6 weeks were 
to focus on practical applications with one session for closing and paperwork. In fact, it required 
significantly more time to build understanding. The class followed this basic plan, but was also 
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extended for an additional 5 weeks (a total of 17 weeks). The instructor continually integrated 
work on understanding concepts and number relationships into the work with practical 
applications. 



Student Outcome Objectives 

Participants will demonstrate the ability to: 

1 . Use math concepts and number relationships 

2. Compute with whole numbers and decimals 

3. Estimate and learn to recognize a reasonable answer 

4. Convert fractions, decimals, and percents 

5. Work with ratios and proportions 

6. Work with percents 

7. Demonstrate practical applications on the job and off 
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Student Population: 

Most participants were production workers; about one-fourth had supervisory roles. Also, a few 
participants were from shipping or elsewhere in the plaint. One class had only two participants in 
it with a supervisor and assistant supervisor. The largest class had 6 participants in it. One class 
required particularly tactful instruction because a supervisor in that class had very low math 
skills. Having supervisors and line workers in classes together made for some awkward moments 
in the beginning, as a supervisor might be hesitant to speak out and risk his authority or 
reputation by exposing low skills. A line worker might feel his or her job was in jeopardy if his 
or her supervisor knew how low their skills were. The instructor tried to create an environment 
of “we’re all here to learn together, from each other.” As the class continued, dialog and 
questions both flowed more freely. That was one indication that the level of trust and comfort 
improved. 

Class Environment: 

Because the initial screening test was mandatory, some participants felt coerced into taking the 
class. Participants did not feel they needed basic math skills to do their job, but feared being fired 
if they didn’t take it. Management did not present the class in that light. In fact, they stated quite 
clearly that their interest was in improving skills, not in firing anyone for lack of skills. Even so, 
there was a lot of friction over why management expected them to take the class. Some, though 
not all, initially resistant participants seemed to come to acceptance and even appreciation of the 
class. Examples of acceptance included requests for computer time to practice, and an increased 
demonstration of self-confidence. 

The class met in the company conference room. It sometimes seemed a little large for the smaller 
classes, but generally it worked quite well. It had comfortable seating, plenty of tables, an 
overhead, white board, and space to put up posters. The original design was a 1 Vi hour class, but 
scheduling conflicts necessitated shortening it to one hour and twenty minutes. Each class had 
participants from a particular shift. The class met either before the participants’ shift or after their 
shift. For the most part, everybody in the class worked with each other on the job. 

Instructional Techniques: ✓ 



1 1 Multi-media 


✓ Small group 


/ Cooperative learning 


\/ Lecture 


✓ Computer-aided 


/ Assignments 


/ Individualized instruction 


1 1 Simulation 


✓ Peer tutoring 


1 1 Role-playing 


1 1 Project 


/ In-class practice 


Other: For a portion of the class, participants had access to a basic math computer program 
which some of them used for additional practice. They also got help from each other (peer 
tutoring, but out of class) 
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Basic Math 



Syllabus of Course Activities: 



I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 
VIII 
IX. 



Introductory Activities 

Whole Number Concepts, Number Relationships and Computation 

Understanding Decimals: Place Value, Comparisons, and other Relationships 

Working with Decimal Numbers: Estimation, Computation, and Word/Work 
Problems 

Fraction-Decimal Conversion 
Working with Ratios and Proportions 
Working with Percents 
Practical Applications On the Job and Off 
Concluding Activities 
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Activity I : Introductory Activities 

1 . Grant paperwork and pretest 

2. Review of objectives to be achieved in class and what they mean 

3. Learning styles/leaming channel exercise and discussion 

4. Add any additional objectives participants want covered in the class 

5. Preparation of Individualized Learning Plan (ILP) 

6. “Mat/7 Training Preview ” 

7. Introduction of '"''Math Practice Log ” 

8. Introduction of “ Math Anxiety Bill of Rights ” and class ''''Ground Rules ” 

Resources and Materials Needed: 

• Grant paperwork, including ILP with class objectives for participants to review 

• # “ Math Training Preview ” - a list of questions about math background and preferences 
Mary Mayfield, Instructor, Lane Community College, 1996. 

• Checklist of math skills to be covered in this class (See comments section.) 

• # “Math Practice Log” Mary Mayfield, 1996. 

• # “ Math Anxiety Bill of Rights ” Mary Mayfield, 1996. 

• # “Ground Rules” Mary Mayfield, 1996. 

Description of Instruction: 

• Did all the grant paperwork described above as required, including filling out the first part 
of the ILP. 

• “ Math Training Preview ” was one way for the instructor to gather some information 
about participants that would help her customize the class based partly on their skills, 
interests, and experience. 

• The instructor gave each participant a “ Math Practice Log ” and asked them to check the 
appropriate box for each “math interaction” they had during the week. The purpose of the 
math log was to give participants and the instructor an opportunity to recognize how they 
used math outside of class. 



# - This mark indicates a copy of the handout is in the Handout section of this curriculum. 
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• When the instructor developed the pretest, she broke down the skills the company wanted 
the employees to have into a Checklist of about 25 items. She put these on a grid to be 
used to track what participants had worked on and when they accomplished competency. 
The list was handed out as introductory material. The instructor discussed it with 
participants so they would understand what skills they could expect to learn in the class. 
Participants kept their lists in their folders and gave them to the instructor at the 
beginning of class. She, then, tried to note on the grid any progress or show of 
competence she noticed in that class session. The object was to give participants graphic 
feedback on their progress and the skills they were demonstrating in class. 

• The instructor gave each participant a '’’’Math Practice Log''’ and asked them to check the 
appropriate box for each “math interaction” they had during the week. The purpose of the 
math log was to give participants and the instructor an opportunity to recognize how they 
used math outside of class. 

• After giving participants '’’’Math Anxiety Bill of Rights ” and '’’’Ground Rules f the 
instructor allowed participants some time to read through them and to ask questions. 

Performance Assessment Methods and Results: 

• Completion of forms and individualized learning plans. The participants need to know 
the subjects covered during the class, and that this class will meet their needs. Reviewing 
the objectives and creating an ILP achieves that goal with the participants. 

• Presentation and discussion of "Math Anxiety Bill of Rights ” and “ Ground Rules ” was 
designed to establish both the factual (food and drink is OK; bring your materials to class) 
and the attitudinal (all people and ideas are respected; you have the right to dislike math) 
contexts of the class. Sometimes discussion was varied and lively; sometimes it was 
minimal. In either case, participants knew what to expect (and what was expected of 
them) in the class. 

Comments: 

The Checklist of Skills was a good idea, but hard to implement, mostly because the instructor 
found herself always involved in instruction and not having/allowing the time to fill in the form. 
Also, she was unclear about just how to fill it in. At first, she just used a check mark for 
“showing competence,” but found that not definitive enough; then she tried adding a date of 
“final competence” but this, too, wasn’t really satisfactory. Finally, she used a scale of 1 (this 
material was presented in class) to 5 (They’ve got it). This was actually easier to use and gave 
more information than the previous attempts. The Checklist seems still to have potential for this 
daily tracking sort of use, but the “bugs” aren’t entirely worked out. It did seem useful, though, 
in that it kept the specific skill objectives always available to participants. Perhaps its most 
valuable use was as a modified version with lines for instructor comments. The instructor gave 
this sheet to participants at the end of the course (along with their posttest results) as a summary 
of what their competencies were as shown by their daily work and the posttest. This is the 
Checklist version titled “ Math Competencies ” included with this curriculum. 
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Activjty //: Whole Number Concept Is, Number Relationships and Computation 

1 . Introduce, discuss, emphasize, and experiment with concepts and number relationships to 
give participants both a “bigger picture” and some understanding of the structure math is 
based on (how numbers work). 

2. Reestablish computation skills with whole numbers. 

3. Begin to transition into working with the calculator. 

Resources and Materials Needed: 

• Appropriate workbook pages or worksheets for times table review and computation 
practice 

• “ Characteristics of Today's and Tomorrow's Workplace" Excerpt from What Work 
Requires of Schools: A SCANS Report for America 2000 , U.S. Department of Labor. 
Secretary’s Commission on Achieving Necessary Skills, Washington DC, 20210, 1990. 

• # 11 Open Calculation" Mary Mayfield, Instructor, Lane Community College, 1996. 

• # '‘'‘Number Patterns, Problem-Solving, and Review" Mary Mayfield, 1996. 

• # “Finding Averages" Mary Mayfield, 1995. 

Description of Instruction: 

1 . The class worked on some warm-up practice problems written on the white board, for 
example, 9x8x7x6x5x4x3x2x 1 x0= , and see what participants do with it. Generally more 
than half the class calculates and a couple of people say, “Oh, zero!” The class then talks 
about the properties of zero and other numbers (such as 1). They also talk about the 
importance of study skills such as reading through an entire problem before doing 
anything, paying attention to detail, etc. 

Another warm-up problem was: “a student divided a number by six instead of 
multiplying, he obtained sixteen as a quotient. What would his answer have been if he 
multiplied?” 

This is a way of learning how much participants understand about operations with whole 
numbers. 

Can they think about multiplying and dividing as inverse operations? 

What happens if you do the wrong one? 

This is an also an opportunity for participants to begin thinking and talking about how to 
approach solving word problems. 

2. The instructor gave ‘‘‘‘Characteristics of Today's and Tomorrow' s Workplace" to 
participants as a background for why they needed to learn some of the basic math skills. 
The handout talks about how many companies are moving toward a more team-oriented 
approach to doing business. It says that workers are being given more authority and that 
they, therefore, need to be multi-skilled. It talks about how more businesses are utilizing 
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work teams. This was a way of putting this class and the importance of basic math 
knowledge in a current workplace context. 

Everyone did a quick times table review. The instructor asked them to think only a 
second or two and write the answers that come. “If it doesn’t come, then skip it.” The 
instructor wanted to see which facts participants knew rather them which ones they could 
figure out. Participants have a hard time with that. They want to think about it and make 
sure they get it right! 

The class did a review of addition and subtraction to make sure participants could do that. 
Participants were generally pretty good at these skills, but some needed to review 
borrowing. 

The class practiced multiplying and dividing whole numbers. The instructor did some 
sample problems on the board as participants gave her instructions. 

Along with all the computational practice, the instructor introduced a concept and number 
relation piece called '‘'‘Open Calculation .” Each problem on this worksheet includes 
enough information for someone to actually find all the numbers, but you have to 
understand and think through the process, as well as work both “backwards” and 
“forwards” to solve the problems. For instance, in solving an open addition problem you 
may have to both add and subtract at different times. You have to understand place value 
and the effect of carrying over amounts from previous columns, etc. 

For the problems that include letters (such as y + y + y = my), some participants are 
initially confused — “How can a letter be a number? What are we doing with letters in a 
math problem?” The instructor may ask some clarifying questions to help them visualize 
what is intended. 

Again, the instructor’s goal was to present them with something unusual and ask them to 
use familiar computational processes, operations, properties and patterns to try to make 
sense of computation in this new context. Participants often are not used to analyzing or 
doing things step-by-step. The instructor is trying to give them practice in thinking both 
systematically and mathematically. This helps them make sense of a new situation and 
analyze how to carry over what they already know into working with something 



The class did some mental math as another way of looking at number properties, patterns 
and, operations. The instructor used this exercise to make computations easier and 
quicker. For example, when you are adding a column of numbers, you might first add 
the pairs that add up to ten, then add in the rest. This concept was expanded to look for 
other familiar sets of numbers— pairs that add to 100, for instance, or multiples of 25 
(since we use these so handily in working with money). 



unfamiliar. 
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In a technique called halving and doubling, you double one number and halve the other, 
until you arrive at an operation that is easy to do mentally. For example: 



if you are multiplying 17 x 16, you double 17, take half of 16, and get 34 * 8 

then you get 68 x 4 

then 136 x2 which equals 272 



Each of these techniques works better for some problems than others, so you have to 
choose a strategy. Sometimes it’s obvious what would be helpful; sometimes not. 

The class also practiced multiplying and dividing easily by 10s 100s and 1000s. 

Most of this was done in an informal way such as putting a number on the board and 
asking how you would do this. Participants would look for an easy way, or the instructor 
would say, “sometimes I do this,” and so on. Just a dialog. The class didn’t do a 
worksheet on these mental techniques, but the instructor came back to them as 
appropriate throughout the class. 

8. At the beginning of each class the instructor provided time for participants to fill out their 
“ Math Practice Log.” 



9. “ Number Patterns , Problem-Solving, and Review ” is a collection of rather unusual 
problems involving only whole numbers. Most of the problems have simple approaches 
but seem difficult at first reading. The purpose of the worksheet is: 




a) 



to revisit number concepts and vocabulary such as “digit, ” “divisible,” reading 
large numbers, etc. 



b) to try out some problem-solving techniques such as recognizing what you know, 
finding a place to start, drawing a picture, or “guess and check” 

c) to build confidence by illustrating how complicated-looking problems can be 
solved with basic math skills and simple steps 



d) to become aware of and begin to verbalize their problem-solving processes 

e) have a little fun 



The instructor prefaced giving out the worksheet by telling the participants that it was a 
bit weird, but was designed to be fun, and she hoped they would approach it in that spirit. 
For homework, she asked them to read through and find two problems of different types 
(some were similar) to explore and work out. Participants had to be ready to explain to 
the class how they approached the problem. The class discussed the problems, put them 
up on the overhead and talked about what the process was they used to solve the problem 
Participants also discussed what other processes could be used to solve the problem, and 
talked about the number relationships and concepts. 



''''Number Patterns, Problem-Solving, and Review” was given out as homework again. 
Participants were to find a problem not done in class (this limited them to 4 or 5 
problems), and prepare to come back to class to talk about it. One of the skills the 
company wanted was for participants to be able to communicate ideas, process, or 
instructions. The instructor used this worksheet to help participants to think about their 
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process and be able to explain it to someone else. Sometimes participants wrote their 
thinking steps, then verbalized them; at other times they just verbalized their 
explanations. 

10. The instructor introduced averages by asking each participant for some piece of 
information: 

how old they are, 

how much money they might have in their possession 
how long they have worked at the company, etc. 

Then the instructor asked the class how to find their average age, etc. Usually, the class 
would then practice a few basic finding average problems from worksheet or workbook 
pages. Then the instructor handed out “Finding Averages.” This worksheet begins with a 
couple of straight averaging problems, but is designed to get participants to think about 
averages and work with the concept of averages in many different contexts. It was quite 
challenging for many participants and required a lot of instructor support. 

Performance Assessment Methods and Results: 

• In the second warm-up activity (Description of Instruction, #1), most participants were 
unable to think about multiplication and division as inverse operations, and that gave the 
instructor a good idea of where to begin teaching. 

• The “ Math Practice Log ” provided a good opportunity for both the instructor and the 
participants to see what participants were doing with their math skills during the time 
between classes. 

• The instructor did not review on paper very much of what participants did. A lot of 
participants felt that unless the teacher recorded a score, they didn’t learn. The instructor 
felt that a change in this thinking was an important part of “Learning to Learn.” It took 
real effort on the instructor’s part to help participants understand that the value is in the 
learning. The instructor was getting and giving feedback with whatever they do. 
Participants were giving each other feedback, whether the instructor checked every 
problem or not. Participants had been trained that the only way to see if they are learning 
is to look for the red marks. In this class the focus was on learning the process. 

Comments: 

• Participants were basically familiar with whole number concepts and computations. Most 
seemed competent with these skills after brief review, although division was still slow 
and awkward for some people. The class spent part of the introductory session, a whole 
class, and part of the third session (to go over the homework) on this section. 

• Participants have been VERY cooperative in these classes. The instructor was pleased (if 
a little surprised) at how willing participants were to do whatever they were asked, even if 
some of it seemed a little “off the wall” to them. 
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• All of the classes worked together a little bit. One class worked and learned especially 
well together. That one class had four participants with very basic skills, and one with 
pretty good skills (skills that he has mostly learned on his own, so they are not entirely 
reliable). Usually he could answer questions quickly, but did not know how he got there. 
This participant is a supervisor, but he did not seem to intimidate anyone. However, 
sometimes other class members were left out of the discussion by his quick responses. 

The instructor talked some with him about this, and she found work for him to do on his 
own. He could participate fully in the class when it seemed beneficial and could add to 
his knowledge in other ways when that seemed most appropriate. The other four 
participants interacted a lot by helping each other out. All of them asked questions and 
would turn to the person next to them for help. It was wonderful to watch them helping 
each other because each of them gained confidence in what they had learned and 
improved their ability to explain their ideas and processes to others. 

• Having classes composed of participants from the same shift was effective because it 
improved their communication and willingness to help each other on the job. Things 
should go better on the job if participants continue working with each other on common 
problems. 

• Participants noticed that the instructor always asked HOW they approach a problem and 
WHY they chose that approach. From the instructor’s point of view, one of the main 
things the participants were learning is how to think about what it is they are doing. She 
always asked: 

“How did you do that?” 

“Why did you do that?” 

“What were you thinking?” 

“What did you do first?” 

As a result, participants begin thinking about how to approach a problem instead of trying 
only to memorize procedures. 
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Activity III: Understanding Decimals: Place Value, Comparisons, and Other 
Relationships 

1 . Emphasis on visualization, clarification, and description of decimals and understanding 
decimal concepts 

2. Practice with place value and decimals 

3. Practice with number lines and other ways of visualizing decimal numbers 

4. Practice with comparison of decimal numbers and ordering decimal numbers by size 

Resources and Materials Needed: 

• # Grid paper with multiple 10x10 squares for each participant, overhead of the grid and 
an overhead projector 

• Base ten blocks 

• # “ Number-Line Decimals ”, Problem Solving in Mathematics, Lane County Mathematics 
Project, Grade 5, p. 197, 1983, Dale Seymour Publications. 

• # “ Decimals ” grid from Personalized Computational Skills Program: Module C, Skill 1 : 
pg. 1, Bryce R. Shaw, Houghton Mifflin Company, 1980. 

• # ''''Decimal Sense ” David Shellabarger, Instructor, Lane Community College, 1995. 

• # "'Decimal Sense— Place Value ” David Shellabarger, 1995. 

• # “ Going in Circles" Problem Solving in Mathematics , Lane County Math Project, 4 th 
Grade Book, 1983. 

• # “ Lineup with Decimals ”, Have Fun with Math . Louis Grant Brandes, J. Weston Walch, 
Portland, Maine 1988. 

Description of Instruction: 

1 . To clarify the concept of decimals the instructor began by working on place values. 

The instructor drew on the white board a long series of numbers with a decimal point in 
the middle (such as 3,492,204,147.27098). She then led a discussion that emphasized 
the main characteristics of decimal numbers: 

. The purpose of the decimal point is to separate the whole numbers from the decimal 
fractions. 

• Numbers to the left of the decimal point are whole numbers; numbers to the right of 
the decimal point represent parts of a whole 

. There can be no whole numbers to the right of the decimal point. 
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This was a discussion approach to the subject, with the instructor laying out the pattern, 
asking questions of participants, responding to participant questions, etc. 



2. Using grid paper with 10x10 grids, the instructor asked participants to fill in the squares 
to represent such decimal fractions as one hundredth, one tenth, thirty-three hundredths, 
seven tenths, etc. and mixed numbers such as two and one tenth. She used an overhead of 
the grid to help participants follow the process. 



She would say something like, “Fill in three tenths and tell me how/why you did it 
that way.” Someone would explain what they had done and why. Usually, especially 
in the beginning, they would try just to give the “answer”; and the instructor would 
prompt them again to explain what their thinking had been. The instructor then filled 
in the answer on the overhead, discussing related concepts as she went. Often 
participants would ask questions or offer alternate ways of thinking of the situation. 

She also used the grid to introduce comparison of decimal fractions. She might direct 
attention to representations of 3-tenths and 3-hundredths and ask participants which 
was larger. Then she would have participants fill in representations of pairs of 
decimal fractions, (for example, .3 and .13) and decide which number was larger. 



This work laid the groundwork for (later in the class) comparing decimal numbers 
without making representations of them. The instructor explained, for instance, that 
with .3 and .13, adding a zero to .3 (giving .30) makes both numbers show the same 
decimal parts and therefore makes it easier to compare them. 



Once participants were somewhat comfortable with tenths and hundredths, the class 
talked about how to represent and compare thousandths. 



3. The instructor used base ten blocks to demonstrate some of the decimal parts as well. 
First she used a 1 0 x 1 0 block as 1 whole (similar to the grids above). Then she used the 
thousand-piece cube as 1 whole and the identified tenths, hundredths, and thousandths of 
that cube. 



4. For practice with place value and with reading and writing decimal numbers, participants 
wrote the decimal numbers asked for on the “ Decimals ” grid. The instructor later gave a 
blank grid and had participants write numbers she stated orally. 

5. The instructor used ‘‘‘‘Number-Line Decimals ” to help participants think about decimal 
parts as equal divisions. It also taught them to think about such things as what decimal 
division is between one-tenth and two-tenths. The class worked on some of these as a 
group, discussing concepts as they went. 



6 . 




The “ Decimal Sense— Place Value” worksheet gave participants an opportunity to practice 
or think about a number of decimal concepts. It covers several different ideas and, for 
these groups of participants, required considerable monitoring and input from the 
instructor. Each of the place value questions in #5 could be interpreted in two ways and 
that was confusing. On the other hand, it also offered an opportunity for further 
discussion of decimal concepts. (For instance, the question “How many hundredths are in 
0.75?” could be “75” (75 hundredths altogether) or “5” (a 5 in the hundredths place or 5 
hundredths in addition to 7 tenths.” This required instructor interpretation.) 
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7. “ Decimal Sense ” gave further practice visualizing decimal numbers on a number line. It 
also provided review of changing place values when multiplying and dividing by 10, 100, 
and 1000. 

8. The instructor did some additional discussion and practice for comparing decimals on the 
board and/or overhead. Then they used “ Going in Circles ” for further individual practice. 

9. “ Lineup with Decimals ” was a final review activity for comparing decimals. 

Performance Assessment Methods and Results: 

• “ Lineup with Decimals ” proved to be a bit overwhelming for some participants who were 
not secure enough with comparing decimals to sort through that many numbers. 
Therefore, as a transitional activity, the instructor asked the participants to work with the 
decimal numbers in any one box and arrange them in order smallest to largest. This 
worked better than sorting through all of the possible combinations each time. One class 
did almost all of the squares in this manner for homework. Then, after participants were 
more familiar with the problem and with comparing the numbers, participants worked 
together to look for those that lined up. 

Comments: 

• The instructor used a lot of worksheets for this section. In some cases, she did not expect 
every participant to do or complete each worksheet. The worksheets were a vehicle for 
discussion and also a way to practice with the numbers so participants could see, 
understand, and work with the concepts and operations. 

• The class used the worksheets and activities in the approximate order given above, but 
the instructor exercised some flexibility depending on time available and on participants’ 
level of understanding. 

• For one participant who showed competence and understanding of much of the above 
earlier than all the rest of the class, the instructor pulled out several sheets from a book 
called Have Fun with Math . These review sheets had some very interestingly worded 
problems that practiced skills he should have. He enjoyed working with those problems 
and made good progress on them. 
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Activity IV: Working with Decimal Numbers: Estimation, Computation, and 
Word/Work Problems 

1 . Estimation with addition and subtraction of decimal numbers. 

2. Computation (addition and subtraction) with decimal numbers 

3. Estimation with multiplication and division of decimal numbers. 

4. Computation (multiplication and division) with decimal number 

5 . W ord/W ork problems with decimal numbers 

6. Recognizing reasonable answers to computations and word/work problems 

Resources and Materials Needed: 

• # “ Rules for Computing with Decimals(l): Addition ” Mary Mayfield, Instructor, Lane 
Community College, 1997. 

• # “ Rules for Computing with Decimals (2): Subtraction .” Mary Mayfield, 1997. 

• # “ Placing the Point If Calculate! Problem Solving with Calculators by Terrence G. 
Cobum, Creative Publications, Mountain View, CA. 1988. 

• “ Placing the Point 2.” Calculate! 

• #“ Rules for Computing with Decimals (3): Multiplication.” Mary Mayfield, 1997. 

• “ Decimal estimation 1,” Calculate! 

• # “ Hit the Target,” Calculate! 

• ''''Estimation Quotients” Calculate! 

• “ Rules for Computing with Decimals (4): Division”. Mary Mayfield, 1997. 

• # “ Decimal Estimation 2, ” Calculate! 

• # “ Which Answer is Reasonable?” (compiled from actual test questions and answers.) 
Mary Mayfield, 1 997. 

• # “ Be Reasonable”, Problem Solving in Mathematics. Lane County Mathematics Project, 
Sixth Grade book, published by Dale Seymour, 1983. 

• Appropriate worksheets or pages from workbooks for practice of addition, subtraction, 
multiplication, and division— singly and mixed (The instructor used appropriate pages 
from Contemporary’s Math GED book and from Contemporary’s Decimals booklet as 
well as some worksheets, but there are many possibilities for appropriate practice.) 

• # “ Decimal Review Mary Mayfield, 1995. 
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• # “ Secret Message Using Decimals, ” Have Fun with Math, Louis Grant Brandes, J. 
Weston Walch, Portland, Maine, 1988. 

• # “ Deciding When to Add, to Subtract, to Multiply, or to Divide ,” Mary Mayfield, 1995. 

• # “ Beginning Word Problems with Decimals''' Mary Mayfield, 1996. 

• # “ Word Problems with Decimals, " Mary Mayfield, 1 996. 

• # “ Decimal Practice with Calories" (to go with ‘7/ow many calories do I burn ifl. . . ?" 
an excerpt from an OEA CHOICE newsletter.) Mary Mayfield, 1996. 

Description of Instruction: 

1 . Instructor wrote on board or overhead some additions and subtractions with decimals 
numbers problems; then she asked participants to decide what would be a reasonable 
answer to each. Participants discussed and practiced rounding to estimate answers. 
Instructor also wrote a few problems with answers and had participants decide whether or 
not the answers were reasonable. 

2. To extend this process into actual computation with decimal numbers, the instructor used 
the worksheets “ Rules for Computing with Decimals (1): Addition" and “ Rules for 
Computing with Decimals (2): Subtraction" With the worksheet the class did the 
following: 



a) First, individuals or pairs decided on a reasonable estimated answer to each 
math problem. 

b) Second, they used the calculator to get an exact answer to each math problem. 

c) Third, they used this information and what participants remembered from past 
computations with decimals to write out accurate computations for each math 
problem. 

d) Fourth, through group discussion, and with instructor facilitation, they created 
the rules for addition and wrote them down step by step under “RULES.” 

They had to think sequentially: what step goes first, etc. Sometimes 
participants had different ideas about the steps; then they would have to 
discuss what really comes first, what really comes next. Among other things, 
the instructor made sure to include all steps. Often, participants skipped 
mention of a step that seemed obvious to them— but that was not obvious to 
others. The instructor asked if anyone else had other steps or added additional 
steps herself. 

e) Fifth, under “What to Watch For,” participants noted parts of the process that 
were either most important or easiest to overlook. With addition, for instance, 
this might be “be sure to line up decimals,” or “whole number is always 
written to left of decimal point.” 
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3. The instructor used the same procedure to develop rules for subtracting with decimal 
numbers. 

4. Participants had an opportunity in class and as homework to practice addition and 
subtraction of decimal numbers. 

5. After the class had done some computation, the instructor would begin class sessions by 
putting 2 and 3 decimal computation problems on the board (whatever the class had 
worked on most recently or whatever she thought needed most practice). Doing these 
few problems was a quick way for participants to keep these skills fresh in their minds. 
The class discussed the processes, the answers and any questions that came up. 

6. Before doing multiplication of decimal numbers, the class did some estimation exercises. 
First, the instructor put some multiplication problems on the board and asked the class 
how they would arrive at reasonable answers. They discussed different ways of 
estimating the answer and what constituted a reasonable answer. 

Note: In these and other similar exercises, the instructor reminded participants that not 
everyone uses the same process or arrives at the same reasonable answer. She 
emphasized that the most important outcome of this kind of work was to be familiar with 
decimal numbers and with the process. As a result, they would recognize reasonable— and 
unreasonable — answers. 

7. The class then worked with ''''Placing the Point 1 ” and “ Placing the Point 2.” The 
instructor led the class through the problems in '''‘Placing the Point 1 ”, with questions and 
comments similar to the following: 

• How would you estimate a reasonable answer to 12 x 15? Maybe 10 * 15, giving 

1 50. If 1 50 is a reasonable answer, where would you put the decimal point in 1 800 to 
show the exact answer? 

• How would you estimate a reasonable answer to 0. 1 2 * 0.15? Does that seem 
difficult to do? OK. It’s not necessary to do them in order. Let’s try one that seems 
easier to understand? Which one should we try? 

• Maybe 1.2 * 1.5? How would you estimate a reasonable answer to that? Maybe 1 * 

1 , giving 1 — or 1 * 1.5, giving 1.5. In either case, where would you put the decimal 
point in 1 800 to show the exact answer? 

• Now how would you estimate 0.12 x 1.5? Maybe 0.12 x 1, giving 0.12 (except you 
know it will be somewhat bigger). How would you place the decimal point in 1800 to 
show the exact answer? 

• Let’s return to 0. 12 x 0.1 5. Can we use what we’ve already done to help answer this 
one? Remember that it’s OK to use what you learn in some part of a problem to help 
you in another part. What do you think? If 0. 1 2 x 1 .5 = . 1 800, will 0. 12 x 0. 1 5 be 
larger or smaller than 1 .800? Where would we put the decimal point in 1 800 to show 
this smaller answer? Note: It wasn’t clear to many participants that they needed to 
add a zero to the left of the 1 to show this answer. This became an opportunity to talk 
again about place value. 
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8. The class worked on “ Rules for Computing with Decimals (3): Multiplication ," using the 
same procedure used for '"''Addition" and “ Subtraction After devising the rules, 
participants had time to practice multiplication of decimal numbers. 

9. "Decimal estimation 1 ," and “Hit the Target ” were used for further practice making sense 
of multiplying with decimal numbers. On both of these worksheets, participants used 
calculators to check out their “guesstimates.” To make sure participants understood what 
to do (especially since these were not standard worksheets for computation practice), the 
instructor led the class through the first problem (sometimes more) on each worksheet. 
Then, they worked for several minutes in class (sometimes with a partner, particularly on 
“Hit the Target ”) so she could monitor for any difficulties. What participants had not 
finished in class became homework. 

10. The class approached learning division of decimal numbers the same way. First, the 
instructor led the class through some discussion and practice of estimation of decimal 
divisions. Next, the class did the worksheet “ Estimating Quotients" for more estimation 
practice. Then, they did "Rules for Computing with Decimals (4): Division The 
instructor included lots of division practice because many participants had trouble doing 
division. And she made sure the practice problems included all possible permutations of 
decimal division: dividing by whole numbers, by mixed numbers and by decimal 
fractions(as divisors); having whole numbers, mixed numbers, and decimal fractions to 
be divided(as dividends). And, to improve understanding of and flexibility with decimal 
division participants did '"'"Decimal Estimation 2." 

11. The instructor used a number of worksheets as review of skills learned so far. These 
included '"'"Which Answer is Reasonable?", “ Be Reasonable," “ Decimal Review," “ Secret 
Message Using Decimals ” and appropriate mixed computation worksheets or workbook 
pages. When participants were doing computation review (rather them estimation or 
reasonable answer review), the instructor suggested that they keep their “ Rules for 
Computing with Decimals: (1-4)" sheets handy for reference when needed. 

12. To begin working on word problems, the instructor handed out '"‘‘Deciding When to Add, 
to Subtract, to Multiply, or to Divide .” Even though, the examples on this hand-out don’t 
really involve decimal numbers, the instructor sometimes had participants write (but not 
solve) the computation they needed to do for each example. Then, she did some decimal 
word problem examples on the overhead. Instructor handed out ‘"‘"Beginning Word 
Problems ” and asked participants only to figure out whether they would add, subtract, 
multiply or divide to find the solution to the problem-and write A, S, M, or D next to the 
problem to indicate their decision. Then they were to write down the computation they 
would use to solve the problem, but not do the actual calculating. She wanted them to 
focus only on the strategy for solving the problems. 
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Note: Participants had trouble here. Consequently, the instructor worked with them in the 
beginning to set the pace. With practice, the process became easier and more accurate. 

• First, they wanted to get “the answer,” and so found it difficult to just think about 
what operation to use, etc. 

• Second, they had trouble choosing an appropriate operation (or sequence of 
operations) and/or setting up the calculation correctly (a common problem was 
setting up a division backwards). 

13. Finally, when participants were comfortable choosing operations and setting up 
calculations, the instructor asked them to calculate answers for the problems they had 
been working on. Then they continued solving the rest of the problems on this 
worksheet.. 

14. Participants worked on 'Word Problems with Decimals ” and “ Decimal Practice with 
Calories .” Periodically, the instructor led a discussion of the problems they had done. 
Questions focused on which operation a participant selected, and the decision process for 
using that operation. Sometimes the instructor asked “If you were to refer to the hand-out, 
how would you know which operation to use here?” This was also an opportunity for 
participants to check the answers of the work they had done so far. 

Comments: 

• Because it was easier for participants to estimate addition and subtraction than 
multiplication and division, the class spent considerably more time estimating with 
multiplication and division than with addition and subtraction. 

• Participants found it difficult to understand the concept of multiplying as finding a 
fractional (or decimal) part of another quantity. They learned in elementary school that 
multiplying numbers produces a larger number; so when an answer comes out smaller 
than one of the numbers they started with, it confused them. The class worked with this 
concept enough that they accepted it, but some participants still had trouble believing that 
this could be a reasonable answer. 

• The class was working on estimating computations, participants often tried to use their 
(usually foggy) memory of computation rules, rather than their understanding of decimal 
numbers and the computation processes. The instructor emphasized that the class would 
work with rules for computation, but that, for the moment, it was important to develop 
understanding of these processes. 

• The structure “ Rules for Computing with Decimals: (1-4)” was designed to first help 
people develop and think about their common sense understanding of decimal 
computation. Then, with this understanding and an exact calculator answer, they could, 
hopefully, make some connection between common sense and the rules. Also, by having 
their estimation, exact answer and process at the top of their written rules, they could use 
this and the rules for review. 
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Two participants did not remember enough about decimal computation to use their 
estimations and the calculator answers to calculate the sample problems and recreate the 
computation rules. In that case, the instructor gave them one or two main rules (as, for 
addition and subtraction, to line up the decimal points) and they worked from there. She 
gave additional support as necessary. 

Note: The instructor expected some participants to protest having to write out the rules, 
but not one person in any of the classes ever complained about doing it. 

• In choosing the problems for “ Rules for Computing with Decimals: (1-4)," the instructor 
tried to touch on most, if not all, possible complications that might be involved. 
Therefore, problems chosen included varying numbers of decimal places, whole numbers 
written with no decimal point, problems with mixed numbers, problems with just decimal 
fractions, division by whole numbers and by decimal fractions, etc. 

• The “hidden message” in working with ''''Decimal Estimation 7,” “ Decimal Estimation 2,” 
and "Hit the Target' ’ was that often it is OK not to get the right answer on your first try. 
Sometimes you can try something, see how close you get, and use the information to try 
for a better approximation. A second “message” was that it helps to have (or develop) a 
plan, some sort of organized approach to the problem. 

• The instructor used many worksheets for estimating with multiplication and division. 

The goal was for participants to practice as much as possible with thinking through 
decimal multiplication and division in different contexts. Once they thoroughly 
understand the computation processes, they are able to recognize reasonable (or 
unreasonable) answers in their work. How much each participant did depended on skill 
level, how quickly they worked, and how much time they had to work on math at home. 

• "Hit the Target" seemed to be the most difficult of the exercises for most participants. 
That is why the instructor placed it at the end of the multiplication sequence above. 

• The instructor first used "Be Reasonable" as an early activity in teaching division of 
decimal numbers. It was difficult for most participants to switch back and forth from 
multiplication to division. Also, there were too many types of questions for their level of 
comfort. It worked better as a review option. 

• Note that "Decimal Review" is a matching exercise and best presented on two separate 
sheets of paper rather than back to back. 

• "Secret Message Using Decimals" has several problems that require understanding some 
fraction-decimal conversion. It is most appropriate for review after fraction-decimal 
conversion has been learned. 

• "Deciding When to Add, to Subtract, to Multiply, or to Divide" could be used in working 
with whole number problems. It would be helpful if a class had trouble understanding 
word problems involving whole numbers. For these classes, the instructor anticipated 
significant confusion in working with word problems involving decimals, so she 
introduced the hand-out there. 
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• Problems in “ Word Problems with Decimals" are significantly more difficult than those 
in “ Beginning Word Problems with Decimals.” Participants particularly had difficulty 
with #7 and #8 of “ Word Problems with Decimals.” 
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Activity V: Fraction-Decimal Conversion 

1 . Converting decimals to fractions 

2. Converting fractions to decimals 

3. Using the fraction keys on a scientific calculator to do fraction-decimal conversions 

Resources and Materials Needed: 

• Appropriate practice set of decimals to convert to fractions 

• Appropriate practice set of fractions to convert to decimals 

• Basic 4-function calculator 

• Scientific calculator with fraction keys 

• # “ Decimal-Fraction Conversions ” David Shellabarger, Instructor, Lane Community 
College, 1995. 

• # “ Equal Fractions and Decimals ” Have Fun with Math . Louis Grant Brandes, 1988. 

Description of Instruction: 

1 . The instructor wrote some decimal numbers on the board and led a review discussion of 
place value and naming decimals. She then asked the class how they would write some 
of the decimals as fractions. It was a pretty easy step to, for example, .3 = 3/10 or .025 = 
25/1000. Participants did, however, need some instructional review in simplifying the 
fractions, which the instructor explained and demonstrated. Participants then practiced 
with some examples. 

2. The instructor wrote some fractions on the board and discussed with the class the 
meaning of fractions. For example, three-fourths can mean 3 parts out of 4, a ratio of 3 to 
4, or 3 items divided into 4 groups. She explained that the standard method of converting 
fractions to decimals is based on this last meaning. Three-fourths becomes 3 divided by 
4, (which, by dividing using decimal division skills or a calculator) becomes .75. She 
reminded participants that always the numerator must be divided by the denominator. 

She demonstrated some conversions (such as 2/3) that don’t divide evenly. She discussed 
how these would be rounded to the appropriate decimal places. 

Participants then practiced converting some fractions to decimals, both by hand and using 
a basic 4-function calculator. 

3. Later, after participants learned using proportions, the instructor explained that if they 
knew what accuracy (place value) they needed their decimal answer to be, they could set 
a proportion. For example 3/4 = 7/100, results in 75/100, which they can convert to as a 
decimal. For a few participants who had trouble remembering to divide or who often got 
their division “backwards,” this seemed easier to work with. 
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4. The instructor brought in some scientific calculators with fraction keys. She explained 
and demonstrated how to enter fractional numbers on these calculators. She pointed out 
how those numbers appear on the display. Also, she taught participants how to do the 
fraction-decimal conversions and fraction computations on these calculators. Participants 
had some chance to try out all these operations on the calculators and to ask other 
questions about the calculators. 

5. “ Decimal-Fraction Conversions ” and “ Equal Fractions and Decimals ” were used to wrap 
up this section. Participants did some in class and the rest for homework. Often 
participants worked in pairs on “ Equal Fractions and Decimals .” 

Performance Assessment Methods and Results: 

• The instructor monitored what participants did in class and gave feedback as needed. 

• “ Decimal-Fraction Conversions ” and ‘‘‘'Equal Fractions and Decimals ” gave a good 
indication of participants’ level of competence and comfort. 

Comments: 

• This company uses few fractions in their work, except for a little measurement and a little 
fraction-decimal conversion. This class included only the needed work with fractions. 
Also, time was limited and many of the other topic areas could have used more time for 
practice, so there was little temptation to include more about fractions. 

• Participants did not show much interest in using a consistent method for rounding 
numbers. Also, most of the conversions they do are with tape measure fractions that come 
out even. The difference in whether they round up or just drop digits past the place value 
they need would generally not be significant in their work. So, with lots more relevant 
topics to cover, the instructor did not spend much time on rounding. 

• The time spent working with the scientific calculator with fraction keys was quite short, 
but participants found it useful and interesting. A major goal of this part was to help 
them feel more familiar with and less intimidated by the technology. The instructor 
wanted them to have some awareness of the what the potential of that technology is. To 
that end, they spent a brief time discussing other features of that calculator and even 
discussed briefly financial calculators and graphing calculators. Some participants found 
these calculators so useful that they bought their own. 

• “ Decimal-Fraction Conversions ” was a fairly straightforward worksheet; participants 
could just apply the rules. “Equal Fractions and Decimals’’'' required quite a bit more 
processing to sort through the options to find the ones that were equal. Many participants 
had trouble with this and needed extra support from the instructor. The instructor used 
this partly as an opportunity to stress thinking about reasonable answers. For instance, “Is 
it reasonable that 8.75 could equal either 7/8 or .875 or 3/4? If it is not reasonable, then 
we can eliminate 8.75 from our thinking and look more closely at the other three.” 
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Activity VI: Working with Ratios and Proportions 

1 . Understand ratios 

2. Understand and solve proportions 

3. Set up proportions to solve word/work problems 

Resources and Materials Needed: 

• 11 Unit 4: Ratio and Proportion pages 128-149. Decimals, Fractions, Ratios, and 
Percents (part of the series called SMART SOLUTIONS: Skills, Problem Solving, 

Tools, and Applications), 1995, Ellen Carley Frechette, New Readers Press, Publishing 
Division of Laubach Literacy International, Box 131, Syracuse, New York 1321 0-0 1 3 1 

• # “ Problems Stated as Ratios (Teacher Tips page and worksheet page),” GED Priority 
Math , pp. 4-5, Mary Jane Schmitt, Massachusetts Department of Education, 1989. 

• # “ General Multiplication/Division Word Problems (Teacher Tips page and worksheet 
page),” pp. 6-7, GED Priority Math . 

• Ratio and Proportion . Connie Eichhom, Cambridge Adult Education, Power Math Series, 
pp. 53 and 56. 

• # “ Similar Shapes (Teacher Tips page and worksheet page), ” pp. 12-13, GED Priority 
Math . 

• # “ Using Proportions: Estimation of Fish Population ,” copied from old discarded 
elementary math books. 

• # “ Using Proportions: Bicycle Gears,” copied from old discarded elementary math 
books. 

• # “ Using Proportions: Model Airplanes ” copied from old discarded elementary math 
books. 

• # “ Practice with Ratios and Proportions ,” Mary Mayfield, Instructor, Lane Community 
College, 1996. 

• # “ Direct Variation,” Mary Mayfield, 1996. 

• # “‘Per’ Problems,” Mary Mayfield, 1997. 

Description of Instruction: 

1 . The “ Ratio and Proportion” unit of Decimals. Fractions. Ratios, and Percents does a 
good (and fairly complete) presentation of ratios and proportions that matched pretty 
closely the skill level of participants in these classes. It covers virtually all the concepts 
the instructor considered important. Therefore, it made a good base text for this section. 
The rest of the activities for this unit are supplemental to that text. 



Workplace Training Project 

Lane Community College 



29 



Eugene, Oregon 
Page A - 24 



Course Title: Basic Math 



2. The instructor talked about ratios and gave examples of ratios in the room: 

. the ratio of people wearing hats to people not wearing hats 

. the ratios of chairs to tables 

• the ratio of people under 25 to all people; etc. 

After working through approximately pages 128-135 in the text, “ Problems Stated as 
Ratios ” was used to give participants additional, somewhat more sophisticated practice 
with ratios. The instructor gave participants the “Teacher Tips” page as well as the 
worksheet because she thought that the “Teacher Tips” page showed clearly how to write 
and simplify ratios. Participants looked over those examples and discussed any that 
seemed confusing. Then they worked the problems on the worksheet. The instructor 
monitored their work and gave feedback as needed. 

3. The instructor preferred to work with unit rates (and what she refers to as “per” problems) 
after the class had learned to work with proportions, so she skipped pages 136-137 of 
“Unit 4: Ratio and Proportion ” until later. See #8 below. 

4. The instructor introduced the idea of equal ratios (or proportions), by choosing examples 
in the room of ratios that could be stated in more than one way (by thinking of the objects 
as grouped in some way). She also used blocks to demonstrate the concept. 

5. The next step was to show a proportion with one piece of information (one number) 
missing and ask participants how they might find that number. 

• For the first example or two, the instructor tried to choose a problem like 7/9 = 105/? 
or 6/9 = ?/l 5 that wouldn’t be obvious but would come out even. 

. Then she included one that didn’t come out even. 

. Then participants practiced, using the problems on page 1 39 of the text. 

6. In introducing solving word/work problems using proportions, the instructor emphasized 
that one key to setting up the proportion correctly is that the labeling must be parallel in 
each ratio. For instance, if the first ratio is oranges/cents, the second ratio must also be 
oranges/cents. She suggested that continuing to use a chart or table to set up their 
problems or being careful to label the amounts as they set up the proportions would help 
keep this clear. 

Good supplements to the text for introducing work with solving word/work problems 
with proportions were: The “Teacher Tips” page on “ General Multiplication/Division 
Word Problems" and the two practice pages (53 and 56) from Ratio and Proportion . The 
“Teacher Tips” page gave clear examples, working through the problems a bit differently 
than the text. The practice pages gave lots of straightforward, basic practice for those 
who needed it. 

Note: The instructor used the following additional worksheets to give participants further 
practice with the process, but especially to familiarize them with the wide variety of situations in 
which understanding and using proportions can be useful: “ Similar Shapes (Teacher Tips page 
and worksheet page), “ Using Proportions: Estimation of Fish Population ,” “ Using Proportions: 
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Bicycle Gears” “Using Proportions: Model Airplanes” “ Practice with Ratios and 
Proportions ,” “ Direct Variation,” “‘Per’ Problems.” 

7. When participants seemed comfortable using proportions, the instructor introduced “Per” 
problems or unit rates. She created this special unit because she had seen participants 
struggle with this type of problem in the pre-test and other situations. Even when the 
problem clearly stated something like “safety cost is figured as cost per hour worked, that 
is, the total cost of safety incidents divided by the total hours worked,” participants would 
either do the division backwards or be confused in other ways. She created it because she 
felt this was not only an important concept for some of them in their work, but also that it 
was a concept prevalent in many areas of life. 

• To introduce this unit, the instructor first talked briefly about unit rates and unit 
pricing. She asked the participants to name examples (miles per gallon, cost per hour, 
etc.). 

• Then she divided the class into three groups and had each group study one way of 
approaching these problems. (For example, setting a ratio and reducing it~as in “Unit 
4: Ratio and Proportion ”, page 136-137; using divisions— as on the worksheet, 
example 1 ; or using a proportion-as on the worksheet, example 2). 

• They were to read the examples for their approach, try some other problems using that 
approach, try explaining the approach to other members of their group, ask questions 
of the instructor, etc. 

• Then each group, with the instructor’s help as needed, explained their approach to the 
whole class. See Comments below. 

Performance Assessment Methods and Results: 

• The instructor closely monitored participants as they worked and gave assistance and 
feedback as needed. 

Comments: 

• The instructor sees proportions as one of the most useful and practical of basic math 
tools. She allowed a lot of time and practice for participants to become familiar both with 
the types of situations where proportions could be useful and with actually using the 
proportions to solve problems. 

• Some participants found the solving proportions technique as shown in the book 
confusing or complicated. They had trouble following through the steps. (At least one 
participant, on the other hand, liked the technique so well, she wrote out each step every 
time she solved a proportion; she felt it kept her organized.) 

The instructor went through the steps and reasoning of this process several times. She 
connected it with the idea of cross-products being equal in a proportion. She also pointed 
out that the technique could be summarized as “Multiply to get the cross-product of the 2 
numbers you have diagonal to each other; then divide by the third number.” 

• Explaining the process for solving “per” problems (see #8 above) was challenging for 
most participants. Both the instructor and the company put high priority on participants 
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understanding procedures and their thought processes, and being able to explain them to 
others. Some participants “explained” by giving a list of computations, as: “multiply 400 
by 1 , then divide by 8.” The instructor helped participants both to talk about the process 
or their thinking steps, and to generalize the instructions. 

• A number of participants brought in examples from home or work where they were able 
to use a proportion to solve a problem. Some examples included finding the weight of 
100 feet of pipe when the weight of a certain length was known or mixing various 
quantities of spray when you know the standard mixing ratio. Another example about 
increasing the size of an anchor a participant was making, led to a discussion of 
proportional volume versus proportional length or width. 

• There were a number of places in the company where understanding proportions could be 
useful. Some of these show up here, some in the later review worksheets, and some in 
the algebra/geometry curriculum. 
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Activity VII: Working^ with Percents 

1 . Develop understanding of percent as per hundred 

2. Learn to set up and solve percent problems 

Resources and Materials Needed: 

• Base ten blocks 

• # “ Focus Student Activity 39.1," Visual Mathematics. Course 1 . “Modeling Percent,” The 
Math Learning Center, Salem, OR, 1994. 

• # “ Focus Student Activity 39. 2” Visual Mathematics. Course 1 

• # “ Percent means Per Hundred ” Mary Mayfield, Instructor, Lane Community College, 
1996. 

• #(10x10 grid paper) # see Activity III, Basic Math Curriculum. 

• “ Which of These Is .5%?," Mary Mayfield compiled from participant representations of 
.5% on pre-test, 1996. 

• # ‘‘‘‘Activity Sheet VII-l-A Math and the Mind’s Eve . The Math Learning Center, Salem, 
OR, 1991. 

• “ Activity Sheet VII - 1-B ,” Math and the Mind’s Eve 

• # “‘Activity Sheet VII- 1-C ,” Math and the Mind’s Eve 

• # ‘‘‘‘Activity Sheet VII-l-D , " Math and the Mind’s Eve 

• “ Equal Fractions, Decimals, and Percents ,” Have Fun with Math. J. Weston Walch, 
Publisher, Portland, Maine, 1988. 

• # “ Quick and Easy Everyday Percents ," Mary Mayfield, 1 996. 

• # “ Solving Percent Problems ” Mary Mayfield, 1978, (revised 1997) 

• # “ Percentage " (“ Teacher Tips " page and worksheet), “Ratio and Proportion”, GED 
Priority Math. Mary Ann Schmidt, Massachusetts Department of Education, 1989. 

• # “ Percent Problem Chart," Have Fun with Math 

• Figures from Math and the Mind’s Eve . Unit VII, Activity 1 (“Introduction to 
Percentages”) and Activity 2 (“Fractions, Decimals & Percents”) 

• “ Lineup with Fractions, Decimals, and Percents," Have Fun with Math . J. Weston 
Walch, Publisher, Portland, Maine, 1988. 
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• # “ Percent Computation Review ,” Mary Mayfield, 1997. 

• # “ Mystic Square with Percent Have Fun with Math . Louis Grant Brandes, J. Weston 
Walch, Portland, Maine, 1988. 

• “ The Percent Equation ” (pp. 164, 165) Decimals. Fractions, Ratios, and Percents . Ellen 
Carley Frechette (part of the Smart Solutions series), New Readers Press, Syracuse, NY, 
1995. 

• “Solving a Percent Equation'' (pp. 166,167), Decimals, Fractions, Ratios, and Percents 

Description of Instruction: 

1 . Both Math and the Mind’s Eve and Visual Mathematics have teacher materials and 
worksheets that are very helpful in introducing percents and working with the concept of 
percents. The instructor used many of the ideas and activities from these materials. 

2. The instructor’s “chant” for this section was some version of “Percent means hundredths” 
or “Percent means how many out of 100.” She began illustrating this with 100 (10 x 10) 
base 10 blocks, showing whole number percents (7%, 15%), asking participants how they 
would represent 50%, 99%, etc. There was some review of decimals, especially 
hundredths, having participants remember how to write 7 hundredths, 15 hundredths, etc. 
with decimals and explaining that, for example, 7% is another way of writing (.07). 

3. The instructor asked participants to think about, then show and/or explain how they might 
illustrate !4% or 200%. There was some discussion about how you could have 200 out of 
100— or even how you could have anything over 100%. The instructor introduced the 
vocabulary of 100 as a base or a standard. They used the word “standard” in their job, so 
they had heard or maybe used such terminology as “101% of standard.” The instructor 
also gave such examples as: if you had a herd of 1 00 cattle and each of them had one 
calf, you would then have 200 head of cattle, or 200% of your original herd. 

4. The instructor introduced the 10 x 10 grid paper and used an overhead of those grids to 
show some percents. Then she gave participants “ Focus Student Activity 39. 7” and 

“ Focus Student Activity 39.2.” They worked first on (...39.1) with the instructor 
monitoring and answering questions; then they worked some on (...39.2), again with the 
instructor monitoring and answering questions. Whatever didn’t get finished at that time 
was assigned as homework. 

5. The class discussed these activities (and any difficulties or confusion participants had 
had) at the beginning of the next class, beginning with (...39.1). 

• The instructor encouraged participants to explain the thinking they went through to 
get their answers. 

• The instructor facilitated discussion so that all approaches were shared, that 
differences in answers were accounted for by process, and that there was some 
understanding of the most accurate or most efficient ways of obtaining the answer. 

• For instance, on (...39. 7), ( i ) was seen as shading half of a 5-square rectangle. 
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. (m) was seen in several ways, the most efficient one being the shaded section being a 

replica of the un-shaded section. 

• For (k) participants were tempted to call it 25% with no clear reasoning, or to estimate 
the parts of squares and get a rough idea, but the most accurate and efficient way 
seemed to be to create 4 rectangles, each (3 squares) * (4 squares) and each with half 
of the rectangle shaded. This created 4 sets of 6 shaded squares plus one square in the 
middle that wasn’t part of any of the rectangles. 

Reviewing (...39.2 ) went more quickly. There was some confusion with fractional 
percents and .75% was confused with 75%, but participants were able to interact with 
each other to clear up most of these confusions. 

6. The instructor gave participants “ Percent Means Per Hundred ’ as a reference and a 
reminder of the different possible representations of hundredths and of the basic concepts 
of percent. 

7. The instructor then handed out “ Which of These is .5%?”. To create this worksheet, the 
instructor used the 10 x 10 grid to reproduce the representations participants had made of 
.5% on their pre-test of .5%. On this worksheet, she asked participants to find a 
representation of .5%, to explain how they knew it was .5%, and to name what percent 
was represented by some of the other illustrations. There was some discussion of what 
someone might have been thinking when they drew the incorrect representations and 
some discussion that some of the illustrations really were difficult/impossible to interpret 
as a percent. 

8. The instructor used the Math and the Mind’s Eve Activity Sheets as further practice with 
thinking in terms of percents. Not every participant completed every worksheet, but in 
most classes, the instructor used an overhead to demonstrate and discuss the concepts and 
techniques. She helped individual participants work with enough of the problems to get a 
feel for the concept. 

9. The instructor worked with participants to model some percent situations (using base 10 
blocks), such as: “This year tickets to the concert cost $15, which is 125% of the cost last 
year,” or “The students need $2000 for a class trip. They have $880 so far.” This was 
quite challenging for virtually all participants, so the instructor did most of the modeling 
and explanation with input from participants as they could. 

10. “ Quick and Easy Everyday Percents ” was designed to help participants recognize and 
work mentally with common percents. The idea of the worksheet was that if you know 
how to work with a few basic percents, you can use these in combination to mentally 
compute (or at least estimate) many percent problems. The instructor worked through the 
first several lines of this with participants, using overhead or white board. It was 
confusing for some participants, but helpful for others. 

Note: It is important to work across the sheet from left to right rather than try to work 
down the columns. 

1 1. To introduce using proportions to solve percent problems the instructor used “ Solving 
Percent Problems ” and “ Percentage .” She worked through several problems on 
overhead or white board using the steps shown in the left column of “Solving Percent 
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Problems.” Then she had participants work through the examples in the right column. 
Finally, she offered “ Percentage ” ( Teacher Tips page ) as another way of showing this 
same procedure. 

12. For those participants who remembered (more or less clearly) doing percent problems by 
multiplying or dividing, the instructor suggested that they first write out the problem in 

the form: %of is . Then she suggested that they convert the percent (if 

they knew it) to a decimal and translate what they had written to a math statement: 

. x = . Then, if they have the two numbers to multiply, they should 

multiply. If not, they should divide the number they have on the right of the equal sign by 
the number they have on the left of the equal sign. Participants who wanted to use this 
method of figuring percents used pages 164-167 from Decimals. Fractions, Ratios, and 
Proportions for instruction and practice. 

13. Participants used the “ Percentage ” worksheet to start setting up percent problems. The 
instructor mostly monitored and answered questions as participants did these, but 
occasionally she would set a problem up on the board or overhead, if it seemed necessary. 
''''Percent Problem Chart ” and other similar problems sets were used for further practice 
in class and/or as homework. 

14. The instructor used the figures from Activities 1 and 2 of Math and the Mind’s Eve, Unit 
VII as a warm-up, after the class had some understanding of naming percents and of the 
connection between percents and proportions. The instructor asked whether figure A or 
figure B has a larger portion of its area shaded, and participants had to explain their 
reasoning. This one seemed quite clear and easy. Then the same question was asked 
about figures C and D. This one is less clear. Again, participants explained their 
reasoning. Even if they weren’t sure of an answer to the question, sometimes they were 
asked for their thinking. Someone might suggest putting four figure C’s together to see 
how many shaded squares there would be out of 100 squares. If no one suggested using a 
proportion, the instructor would mention this possibility— and would show that either 9/25 
= ?/l 00 or ?/25 = 39/100 would give the information needed to compare the two figures. 

For the two figures from Activity 2, the instructor just asked what percent of the figure 
was shaded. She might ask them to draw a way of figuring it out, as well as using a 
proportion, or any other options. 

15. The instructor used "Lineup with Fractions, Decimals, and Percents ” a couple of 
different ways for different participants or at different times. It (or part of it) was first 
used as a practice sheet for changing fractions and decimals to percents. The instructor 
suggested that, especially as they were so familiar with proportions, using a proportion 
was probably the easiest way to do that. 

• For instance, to change 3/4 to percent, they would use 3/4 = ?/l 00. 

• To change .8 to a percent, they might use 8/10 = 7/100. 

• The instructor emphasized that some of the numbers might be so familiar that they 
just know the percent equivalent. 
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. Some of the decimals might already be hundredths and therefore be easy to change to 
percent, as .62 = 62%. They discussed the fact that hundredths is 2 decimal places 
and that one way to change a decimal to a percent is to move the decimal places. 
(Participants were free to choose their approach to the problem; and the instructor 
offered support as needed.) 

'’’’Lineup with Fractions, Decimals, and Percents ” (or part of it) was also used with the 
given directions— for participants to find a “lineup” of numbers. This was particularly 
appropriate for participants with good understanding of fractions, decimals, and percents. 
And was also a good follow-up for the previous activity of changing fractions and 
decimals to percents. 

16. The class also spent some time talking about percent of increase and percent of decrease— 
also percent of overweight and underweight (concepts used often in the plant). The 
instructor did not have materials that she liked to use here, so most teaching was done in 
discussions and on the board or overhead. She had them think about problems such as: 

• 500 increased (or decreased) by 10% 

• What is the percent of increase when cost rises from $8 to $ 1 0 

• What is the percent of decrease when cost drops from $ 1 0 to $8 

They reviewed the concept of base or standards, because percent of increase or decrease 
is based on whatever the original cost (or other number) was. That is, the original is used 
as the base or standard. The instructor wrote a few problems on board or overhead for 
practice. 

1 7. “ Percent Computation Review ” and “ Mystic Square with Percent ” were used for review. 
For “ Mystic Square with Percent ,” participants worked in pairs. They needed to agree on 
an answer and one or more processes for finding that answer. Also, they needed to be able 
to explain their process. Participants did “ Percent Computation Review ” individually- 
partly in class with instructor monitoring and partly as homework. 

Performance Assessment Methods and Results: 

• Review sheets were designed for assessment. As participants worked together on “ Mystic 
Square with Percent the instructor could assess their competence with concepts and 
skills and also their ability to problem-solve, draw conclusions, and communicate with 
another person about what they were doing.. 

• Participant competence with proportions carried over to this section. Everyone learned 
(most rather easily) to set up percent problems using proportions, and most participants 
chose this as their standard approach to percent problems. 

Comments: 

• This instructor prefers to emphasize solving percent problems using proportions because: 

a) It is her experience that people find this method less confusing and easier to 
remember than the more standard approaches to solving percents. 
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b) It means that people can concentrate on getting good at one technique (using 
proportions), thereby acquiring the skill to solve many, many different kinds of 
problems. 

However, she believes that the best approach is a flexible one. If participants remember a 
different method of percents well enough that they want to continue to use it, she will 
help them “brush up” and practice that. Or, if using proportions to solve percent 
problems doesn’t seem to be working well for someone, she’ll help them find a method 
that works better for them. 

Note that both “ Solving Percent Problems ” and “ Percentages" set up the proportion using 
the following reasoning: 

percent : 1 00 = part : whole or base 

Some participants used the reasoning: part : percent = whole or base : 100 

If they could explain their reasoning and use it consistently (or could consistently use one 
of these two types of reasoning to always set up a correct proportion), the instructor 
supported their approach. 

Sometimes the instructor would give only the Solving Percent Problems ” handout to 
illustrate using proportions to solve percent problems. At other times, she would hand 
out both that and '‘'‘Percentage" so that participants could use for reference whichever one 
seemed clearer to them. 

The Math and The Mind’s Eve curriculum materials are wonderful. They are diverse, 
geared toward active learning and problem-solving, and give a lot of instructional 
support. 
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Activity Villi Practical Applications On the Job and Off 

1 . Give participants practice with common sense and problem-solving approaches in a 
word/work problem context. 

2. Use a variety of word problems to practice math skills. 

3. Use a variety of work-related problems to provide an opportunity for participants to 
become more familiar with the work context (over-weighs, safety costs, etc.). 

4. Help participants become more competent and confident in applying their math skills to 
work situations 

Resources and Materials Needed: 

• # ''''Deciding When to Add, to Subtract, to Multiply, or to Divide ,” # (see Activity IV 
Basic Math Curriculum) Mary Mayfield, Instructor, Lane Community College, 1995. 

• ''''Problem Solving Possibilities ,” Mary Mayfield, 1996. 

• # # ''''Concentrate on What You Know,” Mary Mayfield, 1996. # # (This worksheet can be 
found in the Flyer Reading curriculum.) 

• “ Focus Master A ( Situations )” “Modeling Percent,” Visual Mathematics . Course 1 , The 
Math Learning Center, Salem, OR, 1994. 

• “ Word Problems with Percents and Proportions” , Mary Mayfield, 1996. 

• # “ Work-Related Math A, B, C, D, E,” ( B not included) Mary Mayfield, 1996-97. 

• Various workplace documents 

# # - This mark indicates a copy of the handout is in the Handout section of a different 
curriculum indicated in the text. 

Description of Instruction: 

1 . The instructor made sure that each participant still had a copy of ''''Deciding When to Add, 
to Subtract, to Multiply, and to Divide ” in case they needed it for reference. 

2. The instructor handed out “ Problem Solving Possibilities.” This was an opportunity to 
think about and discuss how we approach problem solving. This hand-out encourages an 
organized approach to problem-solving: 

• Understand the problem 

• Plan your approach 

• Carry out your plan 

• Look back to see that your answer works. 

The class discussed and practiced this problem-solving plan and some of the suggested 
problem-solving strategies. They talked some about how to apply it in a work setting. 
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3. “ Concentrate on What You Know ” was designed to be a “light” homework assignment. It 
focused discussion and thinking on finding the information needed to solve a problem 
without getting waylaid by insignificant information. 

4. The instructor had participants set up percent statements using the information given in 
“ Situations .” Most participants used proportions to do this, although they were free to 
use a percent equation if they preferred. Sometimes the instructor would use base 10 
blocks, drawings, or whatever was convenient and appropriate to model the situation if 
participants were having trouble setting up a statement. 

5. The instructor chose varied, straightforward, and realistic questions for “ Word Problems 
with Percents and Proportions .” She had the class start out slowly on these, deciding 
first how to set the problem up. After giving them some time to set up a few problems, 
she led a discussion about how they did that. She pointed out instances when more than 
one method worked as well as when a particular method would not work. Participants 
then finished the sheet. They worked some in class with instructor monitoring and 
answering questions and did the rest as homework. 

6. The instructor collected a lot of math examples related to work at this pvc manufacturing 
company. She compiled these into ''''Work-Related Math A, B, C, D, and E' and used them 
as math practice, and as an opportunity to discuss and better understand the various work 
concepts and processes. The last section on “ Work-Related Math D ” (#7-12) was 
designed to remind participants to pay careful attention to detail. It demonstrated that they 
could often figure the same statistic, etc. from different information. 

“ Work-Related Math E' was designed to walk participants through the standard math 
steps to find percent of overweight or percent of underweight. Once they knew that, then 
they compared it to the formula (in #9) that they use in the plant to figure these. 

7. The instructor also used various actual workplace documents in the class. Some of these 
just focused discussion about certain concepts or processes. Most were used to think 
about or practice the math skills involved. 

• For example, the instructor copied a quarterly bonus plan calculation report (which 
showed 3 months of information on conversions costs, material utilization, safety 
costs, QA rejects, and Regrind) without the final monthly or quarterly percents. 

• Then she asked participants to explain the concepts and to figure the monthly and 
quarterly percents. 

Performance Assessment Methods and Results: 

• When participants worked on these problems individually, the instructor monitored their 
work carefully both to see how their skills were progressing and to offer hints or support 
as immediately as possible to reinforce their skills. 
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Comments: 

• Many participants still didn’t consistently look back to see that their answers worked . 
Over time, though, people began to realize how often they could catch a significant 
mistake just by checking their answers for reasonableness. 

• By this time, participants would sometimes bring in examples from their work that they 
didn’t understand. Often these made interesting and useful class discussion problems. 



Workplace Training Project Eugene, Oregon 

Lane Community College Page A - 36 



41 



Course Title: Basic Math 



Activity /X: Concluding Activities 

1 . Complete grant paperwork 

2. Give Math Training Post test 

3. Provide feedback to participants, and get feedback from participants on class 

4. Complete Individualized Learning Plans (Part 1 was completed at the beginning of class) 

Resources and Materials Needed: 

• “ Learner Assessment Form ” 

• “ Individualized Learning Plan’’’ 

• ll Learner Evaluation Form’’’ 

• # “ Math Review Post test ” Mary Mayfield, Instructor, Lane Community College, 1995. 

• # '’’’Math Competencies ” Mary Mayfield, 1997. 

Description of instruction: 

1 . The class completes the paperwork for the grant. 

2. Each participant completed their “ Individualized Learning Plan.” 

3. The class takes the post test. 

4. The instructor completed a “ Math Competencies ” sheet for each participant, showing the 
level she thought they had attained for each competency and making comments for 
clarification as appropriate. 

5. Each participant had an opportunity to talk with the instructor regarding the 
competencies, their progress in the class, etc. 

Performance Assessment Methods and Results: 

• Participants were given the opportunity to review the progress between the pre- and post 
test results. 

• The instructor evaluated each participant’s overall performance and their skills as shown 
on the post test. She summarized these for each participant on the 11 Math Competencies ” 
sheet. 

• Participants also had a chance to provide input to the instructor on the quality of the class. 
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Course Summary 



Background: 

In the Job Task report, focus groups identified the need for math trainings at both basic and 
advanced levels. Employees in all departments keep records and perform calculations using 
fractions, percentages, and formulas. Although the term “math anxiety” was not used, some 
participants in focus groups felt that employees lacked self-confidence in math and were 
uncomfortable working with numbers. 



Expectations: 

Company: 

The company wanted to devise minimum level math competencies for production workers. 
The math instructor worked with Site Advisory Team members to devise a math screening 
test that assessed these minimum math competencies required by the job. The screening 
assessment developed specifically for this worksite was mandatory for all production 
workers, although math training was voluntary. 

Learner: 

The instructor reviewed individual scores with each person who took the test. She helped 
individuals interpret the scores and discussed with them their interest in improving math 
skills. For those who did not need this basic math class, the instructor made note of needs 
and interests to address in future classes. The participants who voluntarily joined the basic 
math class needed to upgrade basic math skills. 

Instructor: 

By working with the Site Advisory Team to design the math assessment, the instructor 
obtained a good picture of what the company expected its workers to know and some of the 
ways the company expected production workers to use that information. From the results of 
the assessment and conversations with employees who took the test, the instructor learned 
that class participants would have a wide range of skills and that some participants would be 
reluctant to participate. 
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Evaluations: 

Company: 

The Site Advisory Team originally planned the course for twelve weeks. When the instructor 
expressed concern that participants needed more time to reach competencies, the team agreed 
to extend the class another five weeks. Although the company offered participants the option 
to stop the training after the initial twelve weeks, only two employees chose to do so. 

Learner: 

Although initially some participants may have had resistance to taking the class, many 
commented on how much they learned. Class participants worked together well and over 
time became quite interactive. They became comfortable asking questions, taking risks, and 
suggesting changes in the class that would better fit their needs. Everyone who completed 
the 17 week session developed a sense of mastery of useful math skills. In addition, most 
participants developed a greater comfort level in working through problems together. 

Instructor: 

The instructor commented that participants, though sometimes hesitant, showed willingness 
in trying new ways of doing things. Through continuous monitoring of progress over the 
length of the class, the instructor reinforced participants newly learned skills. 
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Math Training Preview 



Here are a few questions that will help me decide how to plan this class~by knowing a bit 
more about your expectations and your math skills and experiences. If you have trouble 
getting it down in writing, check with me and I’ll try to help. 

1. Why are you taking this class? 



2. What would you like to know more about or be able to do better when you finish this 
class? 



3. What math classes have you taken? When? How much of that math would you say is 
still retained in your memory banks? (most, some, none) 



4. What was math like for you in school-elementary, junior high, high school, college, 
whatever? (Anything significant for you would be helpful to me here. For instance: 
what math did you like or feel you were good at? what was your worst math experience? 
what were your math teachers like? Etc. 



5. In what ways might knowing more math help you on the job? Can you think of 
particular math skills that would be useful? 



6. Math practice outside of this class time will be strongly suggested for two reasons. 

One is that it is often difficult to remember the topic covered in a class from week to 
week and is often very difficult to remember the skills taught without some practice 
between classes. The other reason is that some people may want or need math practice on 
skills not covered in class or may need or want extra practice in some areas. Please circle 
below your response to out-of-class practice (commonly known as homework). 

I’d like to do lots! I’m happy to do anything the instructor thinks would be helpful. 

I’m willing to do what’s necessary. I’ll do some if I have to. No way 
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Ground Rules 



1. Everyone is smarter than he/she thinks he/she is, and everyone has something 
to contribute. 

2. You cannot fail this class. 

3. All people and all ideas are respected. 

4. You know considerably more about your company and your work than your 
teacher does. 

5. Teamwork is the foundation of learning. 

6. Eating and drinking in class are fine. We all need a little extra energy. 

7. Bring your calculator, paper, pencil, and good sense to each class. 

8. Listening is as important as speaking. 

9. Participation is expected, but you can always “pass” or say “I don’t know.” 

10. No grades will be given in this class. 

1 1 . Bring any day-to-day math problems or errors encountered on the job for 
discussion in class. 

12. There are fewer wrong answers than you think. 

13. Respectfully challenging ideas is encouraged. (Including the ideas of the 
instructor.) 

14. You can sketch at least as well as your instructor. 

15. Confidentiality is a must. It is important not to share information about other 
students. 

16. You instructor may spend a lot of time looking over your shoulder. This is not 
meant to make you nervous, it is meant to offer help and new ideas early- 
before you get entrenched in a mistake or frustrated and confused by the way 
you are doing something. (Also, it is a way that I pick up lots of new idea.) 

17. Enjoy yourself! If you’re not having fun you are probably not learning. 
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Math Anxiety Bill of Rights 

(Source Unknown) 

I HAVE A RIGHT TO LEARN AT MY OWN PACE AND NOT 
FEEL PUT DOWN OR STUPID. 

I HAVE A RIGHT TO ASK WHATEVER QUESTIONS I HAVE. 

I HAVE THE RIGHT TO NEED EXTRA HELP. 

I HAVE THE RIGHT TO SAY I DO NOT UNDERSTAND. 

I HAVE THE RIGHT TO FEEL GOOD ABOUT MYSELF 
REGARDLESS OF MY ABILITIES IN MATH. 

I HAVE THE RIGHT NOT TO BASE MY SELF-WORTH ON 
MY MATH SKILLS. 

I HAVE THE RIGHT TO VIEW MYSELF AS CAPABLE OF 
LEARNING MATH. 

I HAVE THE RIGHT TO EVALUATE MY MATH INSTRUC- 
TORS AND HOW THEY TEACH. 

I HAVE THE RIGHT TO RELAX. 

I HAVE THE RIGHT TO BE TREATED AS A COMPETENT 
ADULT. 

I HAVE THE RIGHT TO DISLIKE MATH. 

I HAVE THE RIGHT TO DEFINE SUCCESS IN MY OWN 
TERMS. 
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OPEN CALCULATION 



For each problem below fill in the empty squares with numbers so that the 
final set-up is a correct subtraction, multiplication or division problem. 



□ 9 VO 

La ■?- 



□ □□ 

X O zjo 

A- 3 OH 

OOO- 

o a oh 



HOD 

_ OQ - 

noo 

2SLOJ2 

OOIDO 



3 DO 

□ o laonx 
□ u 

6 □ 

0 



- v5 a a 
H s 3 




In each problem below, each different letter stands for a different number. 
Find numbers to replace the letters so that each set-up becomes a correct 
addition. 



M A 
.UL 



Y 

+ Y 
J L 

nY 
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Number Patterns, Problem-solving and Review 



1. Consider the numbers from 1 to 100. Suppose you circled all the multiples of 4, put 
box around all the multiples of 6, and underlined aU the multiples of 9. Which numbers 
would be circled, boxed, and underlined? 



2. The sum of any two-digit number and the number formed by reversing the digits is 
always divisible by • 



3. If it is 7 o’clock a.m, what time will it be in 1 1, 999,999,994 hours? 



4. Assuming D stands for the same number each time it is used in this equation: 
D x D = D + D, what number could replace D and make the equation true? 



Find the missing numbers in each of the following sequences. 

5. 7, , 21, 28, 35, , 

6. 2, 16, 4, 32, 8, , 16, 128, 

7. 1, 4, 9, 16, 36, 49, 



Workplace Training Project 

Lane Community College 



52 



Eugene, Oregon 
Page A - 46 



Finding Averages 

(also called the mean or arithmetic mean) 

Finding the average (or mean) of a group of numbers is a way of showing a general picture of 
specific information. An average shows information spread out evenly rather than in the clusters 
it may actually have come in. To compute an average of a group of numbers, total the numbers, 
then divide by the number of numbers you added. 

For instance, if a part-time worker worked 8 hours on Monday, 3 hours on Tuesday and none on 
Wednesday, his average time worked per day would be figured by adding 8 + 3 + 0 (giving 11) 
and dividing by 3. 

Try the following problems involving averages. You can use a calculator for the 
computations(unless otherwise indicated), but please show on your paper the steps you went 
through to get your answer. 



1. During one week, a pipe company produced the following amounts of pipe: 
Monday: 150,000 pounds Tuesday: 148,600 pounds 

Wednesday: 139,450 pounds Thursday: 151, 100 pounds 
Friday: 142,750 pounds Saturday: 145,000 pounds 

Sunday: 147,200 pounds 

What was the average weight of pipe produced per day during that week? 



2. During that same week, the following amount of pipe was rejected: 

Monday: 110 pounds Tuesday: 705 pounds Wednesday: 75 pounds 

Thursday: 1 100 pounds Friday: 630 pounds Saturday: 0 pounds 

Sunday: 350 pounds 

What was the average weight of pipe rejected per day during that week? 



3. The average annual rainfall in a certain area (not the Willamette Valley) is 7 inches per year. 
About how much rainfall is this per month? (Note the word “about”. I do not want an exact 
answer. 1 want a quick and easy estimate that you do in your head— not on the calculator.) 



4. Write a pair of numbers whose average is 25. 

5. Write 2 different sets of 3 numbers whose average is 17. 



r: o 
J o 
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mm LINE DEC! HALS 



Number lines can help us understand decimals. This segment is 
divided into 10 ec^ial parts. 



0.0 



H 1 ! 1 1 1 H 

.1 .2 



1.0 



1. 

2 . 

3. 

4 . 



Some Barks are labeled. Label the other narks. 

Write the decimal name for the 0 mark. 

Write the decimal name for the 1 mark. 



Parts of these number lines are lettered. Label each 
letter with its decimal name. 

Look closely to see hew each number line is different. 



a. 


» 


* ■ 




i _ i 


t l- - 




~-i- 1 




i 


1 


1 


^ i \ 


1 t 


1 1 


T i 



b. 



0.0 



A 



B 



C 1.0 



H 1 ♦- 

0 



-I 1 ! 1 1 1 1 1 1- 



1.0 



2.0 



c. 



-i 1 1 1 1 1 — 1 *- 



5.0 



6 



H 



6.0 



d. 



i 4 - i -> — M * ■> I 



2.0 



K 



I — I — 5 — i — I ^ -t— »— »- 



L 



4.0 



e. 



M 



■4 1 1 1 1 1 1 1 P 



3.0 



N 



■4 i 1- 



4.0 
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PRACTICE 



DECIMALS 




Skill 1 

page 1 



Read each decimal and write it in the place-value chart. 
Remember AND separates the whole number from the decimal 



1 . 9.4 

2. 9.53 
















CO 

.c 


V) 

-c 

** 


CO 

-c 

«•* 

T3 

C 

to 


3. 14.126 

4 . 68.4 

6 . 206.427 






hundreds 


tens 


ones 


• 


tenths 


T3 

0) 

i_ 

T3 

C 

D 

-C 


*D 

C 

(0 

V) 

3 

o 

.c 

** 


CO 

3 

o 

-C 

** 

c 

0) 

♦»» 


6 . 104.9 


i. 


9 and 4 tenths 


















7 . 346.76 


2. 


9 and 53 hundredths 


















8 . 147.204 


3. 


14 and 1 26 thousandths 


















9 . 9.03 


4. 


68 and 4 tenths 


















10 . 0.8 


5. 


206 and 427 thousandths 


















11 . 0.27 


6. 


1 04 and 9 tenths 


















12 . 0.07 


7. 


346 and 76 hundredths 


















13 . 0.01 17 


8. 


1 47 and 204 thousandths 


















14 . 68.04 


9. 


9 and 3 hundredths 


















15 . 0.017 


10. 


8 tenths 


















16 . 0.007 


11. 


27 hundredths 


















17 . 206.0027 


12. 


7 hundredths 


















18 . 206.007 


13. 


1 1 7 ten-thousandths 


















19 . 14.026 


14. 


68 and 4 hundredths 


















20 . 14.0006 


15. 


1 7 thousandths 


















21 . 60.004 


16. 


7 thousandths 


















22. 555.047 


17. 


206 and 27 ten-thousandths 


















23 . 263.0003 


18. 


206 and 7 thousandths 




















19. 


1 4 and 26 thousandths 




















20. 


1 4 and 6 ten-thousandths 




















21. 


60 and 4 thousandths 


















- 


22. 


555 and 47 thousandths 




















23. 


263 and 3 ten-thousandths 



















56 
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Decimal Sense Name 



Decimals on a number line 

1 Finish labeling the marks on these number lines, 
a) O .3 .4 



b) 



o 



c) O 



.1 



.2 



d) 



e) O 

* - 

0 * 



. I 



2. Give the number for each letter, 
a) *,4- C O 



E A 

— 1 h 



B 

4- 



A= 



B= 



C= 



b) 



P ,0lo 



D= 



E= 



B 



,07 



C 

— *— 



A= 



B= 



C= 



D= 



! C) 



V A 
-• 1 *“ 



B 



l .0 o 

H — 



A= 



B= 



C= 



D= 



3. Multiplying by 10, 100, 1000 

14.6x10 = 16.7x100 = 

6.0 x 100 = _ 



.3 x 1000 = 



,7x 10 = 

3.00 x 10 = 



.017 x 1000 = 



83,204 x 100 = 



219.6 x 1000 = 



3.4 x 


= 34 


.04 x 


= 4 


5 x 


= 5000 


.8 x 


= 800 


.07 x 


= .7 


.7 x 


= 70 



x 10= 17.8 



x 100 = .8 



x 1000 = 400 
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GOING IN CIRCLES 



Rules 

. Don't count the circles for 
"start" and "end." 

. Always move to a larger 
number. 

1. Find the longest path 
through the maze. 



2 . 



There are four 
different paths that 
are the shortest. Find 
all four of them. 





3. Find a path that is exactly 
six circles long. 

4. Find a path that is exactly 
nine circles long. 

5. Which circles will never 
be used? Explain. 

6. Design your own maze. Give 
it to a classmate to work. 
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Rules for Computing with Decimals(l) 



Below you will find some typical decimal additions. Use these as examples to determine the 
rules for adding decimal numbers. Then write those rules on the “Rules” lines. Finally, on the 
“Things to Watch For” lines, note any “tricky” parts of decimal addition-that is, what’s the 
easiest thing to forget or skip over, what’s most confusing, etc. 

ADDITION: 

.58 + .9 = 2.0075 + .004 + 35.8 + .00128 = 9.2 + .108 + 441 + 20.11 = 



RULES: 



WHAT TO WATCH FOR: 
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Rules for Computing with Decimals(2) 



Below you will find some typical decimal subtractionss. Use these as examples to determine the 
rules for subtracting decimal numbers. Then write those rules on the “Rules” lines. Finally, on 
the “Things to Watch For” lines, note any “tricky” parts of decimal subtraction--that is, what’s 
the easiest thing to forget or skip over, what’s most confusing, etc. 

SUBTRACTION: 

36.29 - 12.03 = .6 - .25 = 478.33 - 2.5 = 15 - .0028 = 



RULES: 



WHAT TO WATCH FOR: 



0 

ERIC 
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Name 



Placing the Point 1 

Use estimation to put the decimal points in the correct places. Add extra zeros if needed. 
Check with your calculator after each group. 



Example: 1.8 x 1.5 = 2.700 



Think — 1.8 is almost 2. Since 1.5 times 2 
is 3, the answer must be a little less than 
3. That means the decimal point should be 
between the 2 and the 7. 



1. 12. 


□ 15. 


□ 




1800 . 


2. 26. 


E 


25. 


E 


0.12 


□ 


0.15 


E 




1800 . 


2.6 


E 


2.5 


E 


0.12 


□ 


1.5 


□ 




1800 


0.026 E 


2.5 


E 


1.2 


□ 


1.5 


E 




1800 . 


0.26 


E 


0.25 


E 



6500 



6500 



6500 



6500 



8. 


E 35. 


E 


0.8 


B 0.35 


E 


0.08 


B 0.035 


E 


0.8 


E 3.5 


B 


12 . 


B 45. 


B 


0.12 


B 4.5 


E 


1.2 


B 4.5 


B 


0.12 


B 0.45 


E 



2800 



2800 



2800 



2800 



5400 



5400 



5400 



5400 



4. 14. 



6 . 



□ 55. E 



1.4 


E 


5.5 


El 


0.14 


E 


0.55 


E . 


1.4 


E 


0.55 


E . 


7. 


E 


15. 


E . 


0.7 


E 


1.5 


E . 


7. 


E 


1.5 


E . 


0.7 


E 


0.15 


E . 



7700 



7700 



7700 



7700 



1050 



1050 



1050 



1050 



O 

ERIC 
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Rules for Computing with Decimals(3) 

Below you will find some typical decimal multiplications. Use these as examples to determine 
the rules for multiplying decimal numbers. Then write those rules on the “Rules” lines. Finally, 
on the “Things to Watch For” lines, note any “tricky” parts of decimal multiplication-that is, 
what’s the easiest thing to forget or skip over, what’s most confusing, etc. 

MULTIPLICATION: 



26 x .11 = 3.8 x 32.61 = 



.0212 x 1.003 = .0023 x .014 = 



RULES: 



WHAT TO WATCH FOR: 
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Name 



Hit the Target 



Arrange the digits 1, 2, 3, 4, 5, and 6 in thfe boxes to make two decimal factors whose 
product comes as close to the target as possible. 

Subtract your product from the target and write the difference as your score. The total is 
your game score. . 



Target 30 



□ □ 

xD 



i Targei 1000 i □ 

*□ 



Your product 
Your score 



3 . 



Target 15 






□ 

□ 



Your product 
Your score 



4 . 



Target 250 



X 



□ 



Your product 
Your score 



Target 35 



□ 

*□ 



Your product 
Your score 



6 . 



Target 20 



xO 



□ 

.□ 



□ □ 



Your product 

Your product Your score 

Your score 



7 . 





Target 300 



xO 



□ □ 
.□ □ 



□. 

□ 



8 . 



Target 300 



□ □ 



□. 

□ 



Your product 
Your score 



Your product 
Your score 



Game Score 
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Rules for Computing with Decimals (4) 



Below you will find sometypical decimal additions. Use these as examples to determine the 
rules for subtracting decimal numbers. Then write those rules on the “Rules” lines. Finally, on 
the “Things to Watch For” lines, note any “tricky” parts of decimal subtraction—that is, what’s 
the easiest thing to forget or skip over, what’s most confusing, etc. 

DIVISION: 

52.008 h- 8 = .0168 -s- 7 = 8.4 -s- .2 = .338 - .13 = 6 .4 = 



RULES: 



WHAT TO WATCH FOR: 
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Decimal Estimation 2 

Try to think of a whole number that will give an answer within the rang* Enter your guess, 
press □, and enter the factor. You have three tries to make it into the range. 



1 . 



Second try 
Third try 
Range 50 



E 1.3 



Second try 
Third try 
Range 50 



□ 

□ 

E 



55 



□ 0.7 



0 

E 

□ 



55 



E 4.3 



E 

E 



Range 50 



55 





Third trv 


0 






^ I IVII % ■ w 

Range 50 


55 
1 






d. B 


0.3 0 


— d 












Second try 


0 


A 












Third try 


0 „ 





Third try 
Range 50 



B 0.61 □ 

Second try 0 



E 



55 



6 . 



B 0.84 E 

Second try 0 



Third try 
Range 50 



E 



55 



7. 



Third try 
Range 50 



B 0.08 E 

Second try 0 



B 



55 



8 . 



B 0.048 E 

Second try 0 



Third try 
Range 50 



0 



55 
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WHICH ANSWER IS REASONABLE? 



1) 4567x 89 = 

(4,265,896 * 416,492 * 39,103 * 41,073 * 405,863 * 406,463 * 415,963 * 
396,393 ) 

2) 6982 - 97 (divide to 2 decimal places) = 

( 7.19 * 794.86 * 62.55 * 910 * 71.98 * 7.65 * 72.88 * .710) 

3) Round 3.278 to the nearest hundredth (2 decimal places) = 

(3.28 * 3.280 * 3.3 * 3.300 * 14.072 ) 

4) 42.006 + 9 + .1 125 = 

(42.015 * 42.1275 * 51.1185 * 61.1185 ) 

5) 342 + 2.4 + .0003 + 95.011 = 

(131.6113 * 439.4113 ) 

6) 19-4.028 = 

(4.009 * 14.972 * 15.028 * 4.972 * 14.72) 

7) 9-2.6015 = 

( 6.3985 * 7.6015 ) 

8) 3.027 x. 05 = 

( 156.35 * 1,513 * .16035 * 15.035 * .15135 *1513.5 ) 

9) 31.9 x. 002 = 

( 638 * .638 * .06 * .0638 ) 

10) .0672- 1.2 = 

(.056 * 56 * .560 ) 

11) 4.662-50 = 

( 932 * .932 * .09324 * 93.204 * .009324 * 9.324 ) 

12) 52.9 -.002 = 

(2641 * .2645 * 26,850 * 2.645 * 26,450 * 6.45 * 26.45 ) 

1 3) Convert .875 to a fraction. 

( 15/16 * 5/8 * 7/8 * 1-3/4) 

14) Convert 3/8 to a decimal. 1 5) Convert 7/8 to a decimal. 

( .45 * .375 * .38 ) ( .875 * 1.1 *.825 ) 



G G 
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BE REASONABLE 



1 . Circle the most reasonable answer for each problem. No 

correct answers are given so do not try to work the problems out. 







a 


b 


c 


a. 


38 x .8 


300 


40 


3.8 


b. 


12.2 f 4.1 


50 


30 


3 


c. 


2.9 x 5.2 


16 


1500 


8.1 


d. 


19.76 r .43 


0 


15 


40 


e. 


83.9 x 1.03 


9 


85 


839 


f. 


57 t .89 


5.8 


58 


580 


g- 


.76 x 9.2 


8 


63 


10 


h. 


4.6 r 9.2 


20 


.4 


36 


i. 


9.27 x .52 


50 


5 


.5 


j- 


4.23 t 2.4 


200 


20 


2.0 



2. Fill in each blank with a decimal that will give the reasonable 
answer shown. ^ means "is about equal to." 

a. x 5.2 ^ 30 d. 78 7 js-80 

b. 4 1.1 « 8.9 e. x. 96-50 

c. 36.9 x ^ 20 f . 100 t - 26 

3. Each reasonable answer below has two choices for the problem. 
Circle the problem that best gives the reasonable answer. 



b a b 



a. 50 


50 x .89 


40 x .89 


d. 36 


39 r .86 


39 r 1.04 


b. 60 


100 t 1.2 


80 7 1.2 


e. 25 


5.1 x 5.4 


5.1 x 4.9 


c. 30 


42.3 x 1.14 


42.3 x .75 


f. 11 


90 r 10.2 


90 t 9.8 
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Decimal Review 

Here is rather mixed up set of instructions for doing calculations with decimals. Match 
them to the decimal calculations on the next page. 

a. Add zeros at the end to show the same number of decimal places; then compare. 

b. Be sure you put the correct number on top. Line up the decimal points in the problem. 
Calculate; then put the dec ima l point in your answer directly under those decimal points. 

c. Set up the problem and do the calculations as if you were working with whole 
numbers Place the dec imal point in your answer so that there are exactly as many decimal 
places in your answer as in the total number of decimal places in the numbers in the 
problem. 

d. Read the dec imal with its label (tenths, hundredths, thousandths, etc.). Write a fraction 
that would be read the same way. Reduce. 

e. Line up the dec imal points in the problem and place the decimal point in your answer 
directly in line with those decimal points. 

f. Be sure you get the numbers in the right places. (Remember that 17 7 21 is the same 
as 2 1 'j 17 .) If you are dividing by a whole number, just place the decimal in your answer 
directly above the decimal point under the division sign; then do the calculations. 
(Remember, too, that you must show an answer for each position after the decimal point.) 

g. We usually don’t write the decimal point in a whole number, but remember that it’s 
lurking invisibly in the spot that would separate the whole number from any decimal parts. 

h. Be sure that the correct number is on top with the decimal points lined up. Add zeros 
at the end to help keep things clear. Borrow as you normally would, if necessary. 

Decimal point in your answer should line up with those in the problem. 

I. Be sure you get the numbers in the right places. (Remember that 17 -7 2 1 is the same 
as 2 1 ^17 .) If you are not dividing by a whole number, move the decimal point in that 
number (the divisor) to the right until it becomes a whole number. Then, in the number to 
be divided, move the decimal point the same number of places to the right. Now, place 
the decimal point for your answer directly above this new decimal point position and do 
the calculations. (You must show an answer for each position after this decimal point.) 

j. Divide the top number by the bottom number. (The top number goes inside the division 
sign.) Add a decimal point and one or more zeros to the number you’re dividing. Divide. 
Stop when the answer come out with no remainder. If this doesn’t happen, stop when 
you’ve divided 4 places after the decimal; then, round off the answer to thousandths (3 
decimal places). 
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NAME 



DATE 



Secret Message Using Decimals 



The answer to each problem in the list below, when rounded off to the nearest 
whole number, represents a letter of the alphabet. When all the letters have been 
assembled in respective order, they form the words of a message. Using the 
alphabet-number chart to decode the letters, see if you can determine the secret 
message. 



A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


K 


L 


M 


N 


O 


P 


Q 


R 


S 


T 


U 


V 


W 


X 


Y 


Z 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 



Which is the smallest: 21.3, 31.2, 132, or 13.2? 

Round off .09 to the nearest number of 12ths. 

4.25 + .037 + 13.7 + .576 + 1.208 
14.28 - 5.9 
1.78 x 5.23 
26.22 -=- 1.38 

How many times is .3125 contained in Vi6? 

Find the sum of .6, 3.06, .826, 1.057, and 14.3. 

Subtract 5.837 from 21.05. 

Determine the product of 2.18 and 6.945. 

If 47.6 is the dividend and 3.87 is the divisor, find the quotient. 
5.4 is .36 of what number? 

.15 x 9.6 -r .24 
Multiply 14% by 1.59. 

Subtract 6% from the product of 2.4 and 6.5. 

Divide the sum of 8.02 and 132V , 6 by 7.38. 

.76 of what number is 3.04? 

2.1 x IV* -r .175 

2.6 x 1,4 x. 15 
.012x3.5 
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Deciding When to Add, to Subtract, to Multiply, or to Divide 



To solve real mathematical problems, the first step is to decide which operation to use. This 
process often seems more difficult when working with fractions, although the thinking involved 
is very similar whether the problem involves fractions, decimals, whole numbers or a 
combination of these. 

You add when you need to combine amounts together or when you need a total or a sum. 

Example: Jane earned $1,428 in January, $1,902 in February, and $1,566 in March. How much 
had she earned by the end of March? 

Example: Rainfall for the first four months of the year was 2-1/2”, 3-1/4”, 1-1/8”, and 1-1/2”. 
What was the total rainfall for those months? 



You subtract when you need to know the amount of difference between two amounts or 
when one amount is being taken from another amount. 

Example: City A has a population of 47,231 while City B’s population is 86,495. How much 
greater is the population of City B than City A? 

Example: The storekeeper sold 9-1/4 yards from a piece of material containing 53 yards. How 
much was left in the original piece? 



You multiply when you need to combine equal groups or when you need to find a fractional 
part of something. 

Example: Sue rides her bike 4.5 miles every day. How many miles does she ride in a 30-day 
month? 

Example: Beth works 5-1/4 hours per day. How many hours does she work in a 5 day week? 
Example: Bert’s gas tank holds 14 gallons. If he has 3/4 tank of gas, how many gallon is that? 



You divide when you need to divide something into a specified number of groups or when 
you need to separate something into groups of equal size. 

Example: Tobi has $3285 that she wants to divide equally among her 3 children. How much 
should each child receive? 

Example: Austin was selling carrots from his garden in packages of 2.25 pounds each. How 
many packages would he have if he packaged 71 pounds of carrots today? 
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Beginning Word Problems with Decimals 



For each of the following problems, decide what math operation you 
will need to use to solve the problem. Write down the necessary 
calculation. Compute. 

1. Esther gave the clerk a twenty-dollar bill for a purchase of $14.51. 
How much change should she have received? 



2. A jet flew averaged 499.4 miles per hour in a flight from New York 
to London that took 7 hours. How many miles was the trip? 



3. Chicago to Memphis is 527.4 miles. Memphis to New Orleans is 
393.8 miles. How far is Chicago from New Orleans? 



4. A shipping box contains 24 cans of degreaser. If each can weighs 
2.5 pounds, what is the total weight of the contents of the box? 



5. The price of a 3.5-pound package of chicken is $4.69. What is the 
cost of the chicken per pound? 



6. The storekeeper sold 9.25 yards from a piece of fabric containing 53 
yards. How much was left in the original piece? 



7. Rainfall last month was 2 . 4 inches, .19 inch, 3 inches, 1.95 inches. 
What was the total rainfall for the month? 



8. Hank stacked 3 washers to use as a spacer. What is the width of 
Hank’s spacer if each washer is 0.0625 inch wide? 
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Word Problems with Decimals 



Use your decimal computation skills and your problem-solving skills 
to answer the following questions. Show your work. Circle your 
answer. 



1 . The length of the United States flag is 2.9 times its width. How 
long should a flag be if its width is 5 feet? 



2. In the deli, cheese sells for $5.29 per pound. How much does .75 
pound cost? 



3. What is the maximum length that is acceptable if a tolerance of 
.005 inch is permitted on pipe designed to be 1 .625 thick? 



4. To find the batting average, divide the number of hits by the 
number of times at bat, finding the quotient(answer) to the nearest 
thousandth. What is Jan’s batting average if she had 1 1 hits out of 35 
times at bat? 



5. Normal atmospheric pressure is 29.92 inches of mercury. How 
much above normal is a barometric pressure of 30.39? 



6. Workers in manufacturing industries averaged 40.3 hours of work 
and earnings of $49.25 per week in 1947. In 1961 the work week 
averaged 39.8 hours and earnings increased to $92.34. How many 
times as much were workers earning per week in 1961 as in 1947? 



7. At the same rate of increase as in problem #6, what would you 
expect workers to be earning per week in 1975? 



8. Again, at the same rate of increase, what would you expect 
manufacturing workers to be earning per week in 1 999? 



9. All but 1 7.7 pounds of topsoil were sold at a sale, if the store began 
with 100 pounds of the topsoil and charged $.59 a pound, how much 
money did it take in? 
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How many calories do I 
burn if I ... ? 


Use the following formula to 
find out how many calorics you 
burn during different activities: 


Calorics/minutc x your weight x 
minutes you exercise. 


Activity Calories/Minute/LB 


Chopping wood 


.135 


Squash 


.096 


Running (8 min. mile) 


.096 


Racquetball 


.081 


Snowshoeing (soft snow) 


.075 


Rope jumping (70 jumps/min.) 


.074 


Skiing (cross-country,fast) 


.064 


Stair climbing 


.056 


Rowing machine 


.046 


Aerobic dancing (med. pace) 


.046 


Cycling (9.5 mph) 


.045 


Weight lifting (circuit trng.) 


.041 


Stacking wood 


.040 


Weight lifting (free weights) 


.039 


Walking (normal pace) 


.036 


Kood shopping 


.028 


Sweeping, vacuuming 


.028 


Window cleaning 


.026 


Ballroom dancing 


.023 


Cooking 


.022 


Card playing 


.011 


Lying still 


.010 
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DECIMAL PRACTICE WITH CALORIES 



Use the information in the chart at left to answer the following 
questions. You may either use a standard weight of 180 lb. or 
indicate the weight you are using on this line. 

I . How many calories per pound does I minute of chopping wood 
bum? 



2. How many calories would you bum in playing half an hour of 
racquetball? 



3. How many calories would you bum in 1 hour of moderate 
cross-country skiing? 



4. How many more calories would you bum in 30 minutes of 
r unnin g than you would in 30 minutes of normal walking? 



5. How many more calorics would you bum in 30 min utes of 
vigorous chopping wood than in 30 minutes of running? 



6 liow many calorics would you bum if you spent a full 24 hours 
just lying still 9 
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Decimal-Fraction Conversions Name 



Write a decimal or fraction equivalent for each number. 

Fraction Decimal 



1 

8 






3 

4 








0.01 




1 

6 








0.625 






0.85 






1.45 




2 

3 








0.012 




2 

9 






1 

10 






4 








1.06 






2.00 






5.125 
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DATE 



Equal Fractions and Decimals 



Circle the two numbers in each of the rows below that are equal. The first item 
has been completed for you as an example. Time is limited to 15 minutes. 




1 . 


.001 


CD 




V 100 


2. 


V20 


5.0 


% 


.05 


3. 


.25 


% 


% 


.52 : 


4. 


21/2 


.4 


.25 


% 


5. 


.6 


% 


.65 


% 


6. 


7% 


.75 


3 /4 


.075 


7. 


3.2 


8 /25 


3% 


.165 


8. 


.027 


2 7 /io 


27 /l00 


2.7 


9. 


.19 


l 9 /io 


1.9 


9%o 


10. 


7.5 


% 


.075 


7% 


11. 


6.25 


.625 


6V2 


5/8 


12. 


Ve 


8.75 


.875 


3/4 


13. 


5Ys 


5.8 


.58 


5/ 8 


14. 


.625 


V32 


.0625 


Vl6 


15. 


4.3 


.43 


43 /l000 


4 3 /io 


16. 


5/8 


6% 


6.375 


.6375 


17. 


.125 


Vi 6 


% 


.8 


18. 


Ve 


.08% 


.625 


Vl2 


19. 


.16% 


% 


.66% 


% 


20. 


.875 


5/6 


.83% 


% 


21. 


.032 


3% 


.32 


®/25 


22. 


V30 


V3 


3% 


.33% 


23. 


.66% 


1% 


6.6 


% 


24. 


3 /200 


.0015 


.015 


3 /20 


25. 


26% 


25/8 


2.625 


26.25 



Scores: 

0—4, Very Sad 5-8, Sad 

9-12, Almost Sad 13-17, Almost Glad 

18-22, Glad 23-25, Very Glad 
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Have tun with Math. 
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GED Priority Math Topic 
Ratio and Proportion 



SAMPLE PROBLEMS 

WHEN RATIO AND PROPORTION CAN BE USED 

PROBLEMS STATED AS RATIOS 

Teacher Tips : Remind students that when they see the word ratio the 
problem is asking for a comparison. Ratios can be written with a colon (:) or as 
a fraction. It is customary to state a ratio in simpl 9 St.terms, in just the same 
manner as simplifying or reducing fractions. It is important that the numbers are 
written in the same order as the words in the problem. Students might label the 
parts to remember the order. Some ratios compare different units. When this 
occurs, one unit must be changed to the other so that the units will be the same 
to compare. 




In Jack's math class, there are 15 women and 10 men. 

What is the ratio of women to men? worn c m j£T _ 3_ 

rt\<Lr\ 1 0 ~ *3- 

What is the ratio of women to total students in the class? womtn fS" _ 3 

'fc+a.l OS' ~ If 

What is the ratio of men to women? j C7 __ 0^ 

u/cm / S' '3 



Look at the circle graph and answer the following questions: 



What is the ratio of the amount 
spent on taxes to the amount 
spent on food? 

$<30 d ~HQO 



jr 



utilities 




What is the ratio of amount spent 

on utilities to the total budget? u ^- j : ^ $00 

i-oldf IfOO 



± 

3 



Find the ratio of 6 ounces to a pint. (NOTE: The units 
same.) — «-*■ 

(p (?UnC &S 
I Cf 0 CCS 




must be the 
3 

? 




What is the ratio of 1 8 inches to a yard? (Remember: compare same 




_L 

a 
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GED Priority Math Topic 
Ratio and Proportion 



PROBLEMS STATED AS RATIOS 
WORKSHEET 



Simplify these ratios: 

1. 18 to 30 2. 4 to 16 3. 10 to 40 



4. 21 to 14 5. 9 to 12 6. 50 to 25 



7. Our kitchen is 1 8 feet long and 1 2 feet wide. What is the ratio of 
the width to the length? 

8. On a test, Jerry got 25 problems right and 6 wrong. What is the 
ratio of the number he got right to the total number of problems? 

9. Jane lost 50 pounds between March and June. She weighed 160 
pounds in June. What is the ratio of the March weight to the June 
weight? 

1 0. John bought a VCR for $550. He saved $1 00 by buying it on sale. 
What is the ratio of the sale price to the original price? 

1 1 . In the GED class, 25 are women and 20 are men. What is the ratio 
of men to women? 

1 2. In the same GED class, what is the ratio of men to the total 
number of students? 

13. The Stewarts make $1050 a month. They pay $450 for rent. What 
is the ratio of their rent to their income? 

14. If the Stewarts pay $500 for food, what is the ratio of their rent and 
food to their income? 

15. A football team wins 7 out of 10 games played during the season. 
What is the ratio of the games lost to the number of games 
played? 



GED Priority Math Topic 
Ratio and Proportion 



SAMPLE PROBLEMS 

WHEN RATIO AND PROPORTION CAN BE USED 




Teacher Tips: Show students how general multiplication and division i word 

g oodtde?,r 

?"'rs U t S a e nd ihenTemembeS the cross products are equal, so to find the : 
missing number you must divide. 



If 4 oranges cost 60 cents, how much does 1 orange cost? 



C c. n *f S (a® 




7 



I x (,0-t>O 



(,0 T V * 15" 



If a plane goes 720 miles in 3 hours, how far does it go in 1 hour? 

7 72C? x I = 7QO ' 7 ‘ 20 -' 3 - 

3 x ? = 7Q0 

h c t/r* 5 



P^> 







If 9 players spend $63 for uniforms, how much 'does each player spend? 

, q 1 x l - 63 634 9=7 

plav/trs 9 J- 



on c y 



63 



«} * ? - 63 



If a car goes 1 62 miles on 6 gallons of gas. how far does it go on 2 

ga,lons9 •> ,***:>-- 32* 



m \ 

^ a 1 1 o mS 




6 x ? - 3^V 



6 = 



If a plane goes 900 miles in 3 hours, how far will it go in 8 hours? 

rr>;US 9<?0 7 9 OO * 'IZOO 

3 - — 3x ?--130O 



K 0 ut”5 
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GED Priority Math Topic 
Ratio and Proportion 



GENERAL MULTIPLICATION/DIVISION WORD PROBLEMS 

WORKSHEET 

1 . If a car goes 90 miles in 2 hours, how far does it go in 1 hour? 



2. If 2 cans of juice cost $1 .20, how much does 1 can cost? 



3. If a 6-ounce can of crabmeat costs $2.40, what is the cost per 
ounce? 



4. If a car goes 336 miles in 6 hours, how many miles does it go per 
hour? 



5. If 3 cans of spaghetti sauce cost $2.67, how much will 5 cans cost? 



6. If a man earns $50 in 8 hours, now much dees .he earn in 5 hot 



7. If 4 ounces of cheese cost $5.1 6, how much do 7 ounces cost? 



8. If 1 out of every 6 seniors smoke, how many smoke out of 300? 



GED Priority Math Topic 
Ratio and Proportion 



SAMPLE PROBLEMS 

WHEN RATIO AND PROPORTION CAN BE USED 

AR SHAPES 

Teacher Tids* Similar shapes share the same proportions. They are not 
necessarily ?he same size. It is a good idea to emphasize drawmg the figures. 
Show how word problems take the shape of triangles and rectangles. 
Underline key words so they can see the shapes. 




‘■L, 

A six-foot tall vertica l post casts a five foot shadow. At the same time, a 
tree casts a 65 foot shadow . How talMs the tree? 

,1/ Jo_ 1 <,<rx(,= 3 90 39C7 

shadow Sf*?'**? 

A snapshot is 5 inches wide and 7 inches long and is enlarged so that 
the width is 20 inches. How long is the enlargement? 

5- 22 a<7>o*i¥0 

, „ ~ - -> yy? - IVO 

long 7 

A 6-foot vertical flagpole casts a shadow 4 feet long at the sanne time a 
building caitTa shadow 72 feet long. How tall is the building? 

higln i_ _ 12 * V32 - 

shadow ^ ~ -rx " * T-- V3a 

Are these triangles similar? 



y*30 t V ~ 10 ? 





Js. 

\o 



Find the missing side in each rectangle. 

1 



9 6*10=72. 

10 L tox 9 s 90 

70. * °lO 

A/0 



• * 




IH 



± 

~> 



Find the missing side. 

6 



iy *9 = 
7 * ? - 

106 r 7 = 



/06 
: I 2 



o * 
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SIMILAR SHAPES 



# 



WORKSHEET 



1 . A six-foot vertical flagpole casts a shadow 4 feet long at the same 
time a building casts a shadow 72 feet long. How tall is the 
building? 

2. A picture is 4 inches wide and 6 inches long and is enlarged so that 
the length is 9 inches. How wide is the enlargement? 

3. A telephone pole casts a shadow 42 feet long.at the same time a 5- 
foot tall man casts a shadow 10 feet long. How tall is the telephone 
pole? 

4. The ratio of the width to the length of a snapshot is 4:5. If the 
snapshot is enlarged to 16 inches wide, how long will it be? 



5. Are these triangles similar? 





6. Find the missing side. 



7. Find the missing side. 



3 



10 




8. Are these figures similar? 



lo 



17 -' 



9. Find the missing side. 




81 
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Using Proportions: Estimation of Fish Population 



At Green Lake, a fisheries research team 
tagged 120 fish for identification. Later ’ 
they took a sample pf .308 fish and found 
8 tagged fish. Estimate the number of. -- 
fish in the lake. 



Number of 
tagged fish 



Write a proportion. Use a 
letter for the number you 
want to find. 



Write the 
cross-products. 



Find a. 




8 



Total number 
of fish 



308 



a X 8 

8a 

a 



Answer the question. 



The researchers estimated that 
there were about 4620 fish in 
Green Lake.. 



best copy available 
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Using Proportions: Bicycle Gears 



Pat’s 5-speed bicycle has a chain 
attached to the pedal sprocket and to 
the gears on the rear wheel. The 
ratio of pedal turns to rear-wheel 
turns for each gear is given below. 




1st 


2nd 


3rd 


4th 


5th 


gear 


gear 


gear 


gear 


gear 


Number of pedal turns * 9 


4 


1 


3 


5 


Number of rear-wheel turns * 1 4 


7 


2 


7 


14 



In first gear, how many times does 
the rear wheel turn if the pedals 
turn 180 times? (Use the ratio for 
first gear: 9 to 14.) 

9 180 ♦ Number of pedal turns 

14 fl 4 Number of rear-wheel turns 

n = 280 

The rear wheel turns 280 times. 



O 
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a. Teresa assembled a plastic model 
of the Grumman Gulfhawk stunt 
plane. The scale of this model is 
1 to 32. One centimeter on the 
model represents 32 centimeters 
■on the actual airplane. 



b. The length of the Gulfhawk model 
is about 22 ce n ti mete^s^Whlt Ts^tde 
actual length of the airplane? 



1 22 < Model airplane 

32 n * Actual airplane 



The wingspan of the model is about 
■27 centimeters. What is the actual 
wingspan? 

1 27 < Model airplane 

32 n < Actual airplane 

/I = 864 



n = 704 

The actual length is about ' 

704 centimeters, or 7-04 metefs 



The actual wingspan is about 
864 centimeters, or 8.64 meters. 



O 
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Practice with Ratios and Proportions 



1. A baseball team won 14 games. If the ratio of games won to games played is 7 to 12, 
how many games has the team played? 

2. A cleaning concentrate is to be mixed with water so that the ratio of water to 
concentrate is 8 to 1. At that rate, how much concentrate should be mixed with 16 quarts 

of water? 



3. The ratio of boys of girls in the school is 11 to 10. If there are 330 boys at the school, 
how many girls are there at the school? 

4. A the cafeteria, the ratio of pints of chocolate milk sold to pints of plain milk sold is 4 
to 7. At this rate, how many pints of plain milk will be sold if 100 pints of chocolate milk 

are sold? 

5. During the Ducks’ last basketball game, the ratio of baskets made to baskets attempted 
was 2 to 5. If the Ducks made 26 baskets during the game, how many baskets did they 
attempt? 

6. Last year the park department planted oaks and maples in a ratio of 5 to 7. If they 
planted 105 oaks last year, how many maples did they plant? 

7. On a spelling test, the ratio of the number of words James spelled correctly to the 
number of words he misspelled was 4 to 1. If he spelled 20 words correctly, how many 
words did he isspell? 



8. The ratio of the number of times Steve gets to bat to the number of times he hits the 
ball is 5 to 3. If he is at bat 35 times, how many hits should he get? 



9. A typist can type 4 pages of manuscript in 45 minutes. At this rate, how long would it 
take her to type 20 pages? 



10. Canned soup is 3 cans for 89 cents. How much would a dozen cans cost? 

11. The ratio of the number of women to the number of men working at JPH is 2 to 3. If 
the factory has 750 workers, how many are women? 

12. A feed mixture of 5 pounds of bone meal, 3 pounds of ground limestone, and 2 
pounds of salt is a good source of calcium and phosphorus for livestock, how many 
pounds of bone meal would be required to make 360 pounds of the teed? 



13. A pipe 8 feet long weight 14 pounds, 
weighing 70 pounds? 



How long is a piece of the same type of pipe 



O 

Workplace Training Project 

Lane Community College 




Eugene, Oregon 
Page A - 76 



Direct Variation 



We have been using proportions to solve a variety of different problems. So far 
all of these have been examples of direct variation. Direct variation means that if 
one variable changes, a second variable changes in the same way. For instance, 
the cost of a purchase would vary directly with the number of items bought. A 
proportion to represent this relationship could be set up in several ways. Using 
n to represent the original number of items, c for the corresponding cost, N for a 
different number of items and C for that corresponding cost, these would be: 

n c n N N JC c _C 

NC cC nc nN 



Set up a proportion in 4 different ways to solve the following problem: 

The ratio of an object’s weight on Earth to its weight on Neptune is 5:7. How 
much would a man who weight 150 pounds here weigh on Neptune? 



(Optional: Note that you could also relate these facts by saying that the weight 
on Earth is 5/7 times the weight on Neptune. Or you could divide seven by five 
to show that the weight on Neptune is 1-2/7 times the weight on Earth.) 



1 . The amount of sand used in mixing mortar is directly proportional to the 
amount of lime used. If 2 bags of lime are mixed with 5 bags of sand, how much 
sand is mixed with 15 bags of lim e in a shipment of this mortar? 



2. When an electric current is 32 A (amperes), the electromotive force is 

288 V(volts). Find the force when the current is 45 A if the force varies directly as 

the current. 



3. How long is a 50-pound roll of wire which weighs .3 pounds per foot? 

4. When an electric current is 20 amperes, the electromotive force is 100 volts. 
How many amperes of current would it take to produce a force of 380 volts? 



5. Sixteen tons of sulfur are needed to make 49 tons of sulfuric acid. How many 
tones of sulfur are needed to make 35 tons of acid? 



6. Find the resistance of 300 feet of a wire having .00027 ohms of resistance per 
foot, if the resistance varies directly as the length. 



7. In a circuit of 48 volts a voltmeter register 60 on its scale of 1-100. What is the 
maximum number of volts the meter can measure? 
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“PER” PROBLEMS 



An important mathematical concept is the idea of “per”, as in miles per gallon, population per 
square mile, etc. Shown below are two possible ways to think of (and solve) “per” problems. 



Sample Problem: If 400 pieces of pipe were produced in 8 hours, how many pieces were being 

produced pet hour? 


Example 1: (Using Division) 


Example 2: (Using a Proportion) 


Think of the “per” as a division sign-so 


One way to begin to set up a proportion is to 


pieces per hour 


think of pieces per hour as: pieces 


becomes 


hour 


400 pieces 4- 8 hours 


Then set the proportion: 


or 

50 pieces per hour 


400 pieces ? pieces 


8 400 


8 hours 1 hour 


400 4 8 = 50 pieces per hour 


400 x 1 = 400 400 4 8 = 50 pieces per houi 



Below are problems for practice. Be careful. As usual, I’m hoping these will stimulate your 
brain cells. You can use your calculator for computation, but write down what you did. 



1. A car went 84 miles on 3.5 gallons of gas. How many miles per gallon would this be? 

2. A car went 84 miles on 3.5 gallons of gas, how much gas does it use per mile of driving? 

3. If Bill usually spends about $750 a year on clothing for himself. How much money should 
he budget per month for clothing? 

4. In one year, the state of Washington made $58,800,000 profit from the lottery. In that same 
year, the population of Washington was 4,300,000. What was the average contribution per 
person to the lottery? 

5. If 3 dozen eggs cost $2.67, what is the cost per egg? 

6. If 3 dozen eggs cost $2.67, how many eggs can you buy for each dollar? 

7. A 12-pound shankless ham contains 16 servings. How many servings per pound is this? 

8. If a 12-pound ham contains 16 servings, how much ham is being used per serving? 

9. Mary Lou ran 80 yards in 16 seconds? How many yards per second is this? 
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Lesson 39 
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@1 Focus Student Actiuity 39.2 



NAME 



DATE 



Using the grids below, shade each of the following amounts: 
a) 25% b) 12 l /z% c) 7 / 2 % d) .75% e) l A% 

f) 99.9% g) 5.5% h) 137% i) 210% 
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Activity Sheet VU-1-A 



Find what percent the area of each subregion is of the entire region. 
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Name 



0 What percent is the area of each subregion of the area of the entire region? 
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Name 



Activity Sheet VII-i-d 



0 I. Complete the rectangle so the shaded region is the given percentage of its area. 





II. In each of the following, AB is part of a line 
segment. Complete the line segment if AB is the 
given percentage of its length. 




A. 



30% 



I — i — i — i — i — i — » — i — i — i — | 

A B 



1 — — • — ■ — ' — »— ♦ — • — | — i — i — i — i— i — t — i — i — i — | — i — i — t 



< 70% 

I 1 ' 1—1 — 1—1 — ' — * 1 I — ♦ — i — ♦ — ' — ♦ — ♦ — i — »— i — | — i — i — i — i i i — i — i — i — | — i — i — p 

A B 

< — 24% — > 

C- I *—* 1 1 H- 1 1 t ~ 1 1 | I 1 f—i 1 1 f— 1 1 1 1 1 ( , t | 1 1 1—, 1 1_ 

A B 



< 75% > 

I 1 t— ' — * — < . < i — i — i — | — t « i — i — i i i — t — i — [ 

A B 







< 37 %% > 

I — ♦ — • — i — i — i—i — i — i — i — | — i — t- 

A B 




•+ 
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100% of som ething is all of it. 
50% of som ethin? is 1/2 of it. 
33-1/3% is 1 /3 nf snmftthing- 



Quick and Easy Everyday Percents 

10% is i /in of it. 1% is 1/100 of it. 0% is none of it. 

25% is 1/4 of it. 75% is 3/4 (or 3 times 1/41 of it. 2Q% is 1/5 Of it, 
66-2/3% is 2/3 of it. 



You can use these familiar percents to figure out other percents. 

% = 25% + 1% % = 10% + 10% + 1% % = 50% - 10% 



24% = '- 35%= : + 9% = - 299% = 



Use these ideas to help you find the following percents. 

25% of 200 is . 1% of 200 is . 24% of 200 is . 26% of 200 is _ 

50% of 600 is . 1% of 600 is . 51 % of 600 is . 49% of 600 is _ 

25% of 160 is . 10% of 160 is . 35% of 160 is . 15% of 160 is _ 

200% of 36 is . 25% of 36 is . 175% of 36 is . 225% of 36 is _ 

100% of 210 is . 10% of 210 is . 90% of 210 is . 110% of 210 is 

33-1/3% of 63 is . 66-2/3% of 63 is . 300% of 7 is . 500% of 7 is _ 
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SOLVING PERCENT PROBLEMS 

Percent problems can be easily solved by first setting up a porportion to represent the problem. 
Follow the steps below to set up a proportion for (and then solve) any percent problem. 



Step 1: 
takes: 



Remember the form a proportion 



cn _ 

CD 



Example: 5% of is 18. 



Each step below will help you fill in one 
part of the proportion. 

Step 2: Since we are working with a percent 
problem and since percent means 
hundredths your first step should be to put 
100 in the bottom of one ratio. 

Step 3: Ask “ How manv percent ?" If this 
information is given, put the number of the 
percent above the 100 in the first ratio. 

Step 4: Ask “ What is the total amount we 
are dealing with?” If this information is 
given, put this number in the bottom of the 
second ratio. 

(HINT: In a problem like “3% of is 27" 

or 

“What is 15% of 84?", the total is always 
the number that comes directly after the 

* of ” 

Step 5: Ask “ What part of the total are we 
dealing with?” If this information is given, 
put this number on the top of the second 
ratio. 

Step 6: You should now have information 
in 3 of the 4 parts of the proportion. Solve 
the proportion and you will have the answer 
to the percent problem. 

SUMMARY: 

To solve a percent problem, 
we set up a proportion as follows l£ 

percent part 

100 — total (of #)(base) 



1 . Set up a proportion form 
with 100 in the bottom of one ratio. 

2. How many percent? (5) 

Put 5 above the 100. 

3. What is the total? Not given. 

Leave the bottom of the second ratio 
blank. 

4. What is the part? (18) 

Put 18 in the top of the second ratio. 

5. Solve the proportion. 

You do this part. 

Example: What percent of 125 is 5? 
(Follow the steps below to set up the correct 
proportion in the space provided.) 

1. Set up a proportion form with 100 in the 
bottom of one ratio. 

2. How many percent? Not given. 

Leave the space above the 100 blank. 

3. What is the total? (125) 

Put 125 in the bottom of the second 
ratio. 

4. What is the part? (5) 

Put 5 in the top of the second ratio. 



5. Solve the proportion. 

Example: What is 15% of 600? 

(Use the following to help you set up the correct 
proportion.) 

1. Put 100 in the bottom of one ratio. 

2. How many percent? 

3. What is the total? 

4. What is the part? 

5. Solve. 
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SAMPLE PROBLEMS 

WHEN RATIO AND PROPORTION CAN BE USED 

PERCENTAGE 



Teacher Tips: One of the common uses of proportion is for the solution of 
percentage problems. One may think of every percentage problem as having 
four parts: 



THE PART 



8 



Dur op \oo 

> 50 %*— ' 



of 



THE 

WHOLE 

16 



THE PERCENT 
RATIO 



IS ALWAYS 
EQUAL TO 




THE RATIO OF 
THE PART TO 
THE WHOLE 



<1 



50 

100 



_8 

16 



1 2 is what % of 1 6 What is 30% of 900? 



6 is 30% of what? 



_2_= 12 2£L =. 2 

100 16 100 900 



_2Q_ = _£_ 
100 ? 



12 X 100 = 1200 

1200+16 = 75 

Z5 =_ 1_2 
100 16 



30 X 900 = 27000 

27000 + 100 = 270 

30 = 270 
100 900 



6 X 100 = 600 

600 + 30 = 20 

30 = _6 
100 20 
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Percent Problem Chart 



The chart below gives the three types of percent problems: (1) Finding the 
percent of a number (percentage and base given), (2) finding what percent one 
number is of another (base and percentage given), and (3) finding a number when 
a percent of it is known (percent and percentage given). The first prob em has been 
done as an example. Try to find the other missing numbers. Time is limited to 20 

minutes. 




No. 


Percent 


Base 


Percentage 


1. 


18% 


46 


8.28 


2. 




12 


6 


3. 


36% 




18 


4. 


6% 


24 




5. 


25% 




6 


6. 




8 


7 


7. 


3% 


5,000 




8. 




54 


45 


9. 


6% 




12 


10. 


83Vb% 


582 




11. 


120% 




108 


12. 




38 


38 


13. 


40% 




12.6 


14. 




935 ! 


561 


15. 


4yi% 


624 




16. 


60%% 


940 




17. 




$34.00 


$1.70 


18. 


2Vi% 




2 


19. 


1871/2% 




| 210 


20. 




IOV 2 


3V2 


21. 


.5% 




8 


22. 




25 


13 


23. 


6% 


$14.50 




24. 


%% 


54 




25. 




10 


18 



Scores: 

0-4, Finished Last 5-8, Future Looks Bad 

9-12, Wait Till Next Year 13-17, In the Playoffs 

18—22, Super Bowler 23-25, Super Bowl Champ 




© 1988 J. Weston Walch, Publisher 



Have Fun with Math 
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Figures from Activity 1 

(Math & the Mind’s Eye, Unit VII) 
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PERCENT COMPUTATION REVIEW 



Change the following percents to decimals. 

1. 20% 2. 100% 3. 82.5% 4. 5.9% 5. 75% 

Change the following percents to fractions. 

6. 76% 7. 5% 8. 33 1/3% 9. 12 1/2% 

Change the following decimals to percents. 

10. .73 11. .9 12. .003 13. 5.3 14. .08-1/3 

Change the following fractions to percents. 

15. 1/5 16. 3/8 17. 5/12 18. 4/3 19. 6/7 _ 

Find the following percentages. 

20. 5% of 340 21. 25% of 280 22. 33 1/3% of 540 . 

23. 110% of 448 

Find the following percents. 

24. 8 is what percent of 16? 25. 7 is what percent of 35? 

26. 250 is what percent of 75? 

Find the whole amount in the following. 

27. 50% of what number is 6? 28. 66 2/3% of what number is 82? 

29. 1 50% of what number is 240? 

Find the new amount in each of the following. 

30. 300 increased by 25% = 3 1. 900 decreased by 1 5% = 

Find the percent of increase or decrease. 

32 From 6 to 9 is an increase of %. 33. From 120 to 80 is a decrease of 



Workplace Training Project 
Lane Community College 



100 



Eugene, Oregon 
Page A - 90 



DATE 



Mystic Square with Percent 



Solve each of the 16 problems in the list below. Then place each answer in the 
cell of the square with the same number as the problem. When all the answers have 
been placed in the square, find the sums of the rows of answers, columns of 
answers, and diagonal of answers. If the answers are all correct, all the sums will 
be the same. 




Sum 



1 . 


2 . 


3 . 


4 . 




5 . 


6 . 


7 . 


8 . 




9 . 


10 . 


11 . 


12 . 




13 . 


14 . 


15 . 


16 . 
















1. Express 80% as a decimal number. 

2. Numerator when 95% is expressed as a fraction and reduced to its simplest 
form. 

3. Find 15% of 118. 

4. 9.4 is what percent of 200, expressed as a decimal? 

5. 7.55 is 50% of what number? 

6. Express 730% as a decimal number. 

7. Determine 33Vb% of 25.8 and round to the nearest tenth. 

8. Percent, expressed as a decimal, when 126 is divided by 1,125. 

9. 12% is 125% of what number? 

10. Find the percent, expressed as a decimal, that 14.7 is of 117.6. 

11. What number is 2%% of 552? 

12. Find \V<% of 480. 

13. 225% of what number is 36.9? 

14. What number is 32% less than 5? 

15. Find %% of 420. 

16. What percent gain, expressed as a decimal, is an increase from $180 to 
$216.54? 



Workplace Training Project 
Lane Community College 



101 



Eugene, Oregon 
Page A - 91 



WORK-RELATED MATH REVIEW (A) 



1) Safety cost is figured as cost per hour worked— that is, the total cost of safety incidents 
divided by the total hours worked. Total hours worked per month is approximately 9,000. 
An incident happened in February that cost $420, figure the safety cost for the first 2 months 
of the year if this is the only safety incident so far 



2) Safety cost is figured as cost per hour worked— that is, the total cost of safety incidents 
divided by the total hours worked. The total hours worked per month is approximately 
9,000. In February an incident happened that cost $420 and in early March there was another 
incident which cost $150. If it is now the end of March, figure the safety cost for the year so 
far. 



3) This week you worked 42 hours (6 of which were overtime). The basic pay rate per hour is 
$14.15; the shift differential for your shift is $.45 per hour. Overtime is paid at time and a 
half (based on your full hourly rate). Figure your gross pay for the week. 



4) This week you worked 42 hours (6 of which were overtime). Your basic hourly pay rate is 
$12.50; the shift differential for your shift is $.45 per hour. Overtime is paid at time and a 
half (based on your full hourly rate— basic rate plus shift differential). Figure your gross pay 
for the week. 



5) If the blending capacity is 2700 lbs. per hour for each of the 3 blenders and they are run for 
24 hours, will the plant’s production of 205,000 lbs. for the same 24 hours be more or less 
than the blender capacity? By how much? 



6) If the blending capacity is 2700 pounds per hour for each of the 3 blenders and they are run 
for 24 hours, will the plant’s production of 198,000 pounds for the same 24 hours be more or 
less than the blender capacity? By how much? 



o 
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WORK-RELATED MATH REVIEW (C) 




14) 



You are running an order of 8,600 ft. and are told to change to a different crate quantity when 
the run is 60% complete. At how many feet would you make the change? If these were 20- 
footers, how many pieces would you have at this point? 



15) A customer requested that 60% of their current order of 9000 feet of pipe should be 6” pipe. 
How many feet of 6” pipe would this be? 



16) This month 7,940 pounds of pipe were rejected out of 5,292,000 pounds produced. Calculate 
the Q.A. reject percent for the month. 



17) This month 4,234 pounds of pipe were rejected out of 5,292,000 pounds produced. Calculate 
the Q. A. reject percent for the month. 




18) You are producing 13-foot pipe that weighs 3.921 pounds per foot. If, out of a total 

production of 13,200 pounds, 15 pieces were thrown into the grinder, what was the percent of 
regrind generated? 



19) You are producing 13-foot pipe that weighs 3.921 pounds per foot. If, out of a total 

production of 13,200 pounds, 13 pieces were thrown into the grinder, what was the percent of 
regrind generated? 



20) If you have a product running at 1775 pounds per hour and the standard rate for that product 
is 1800 pounds per hour, what is your percent of standard? 



21) If you have a product running at 1872 lbs. per hour and the standard rate for that product is 
1800 lbs. per hour, what is your percent of standard? 




ERjt 
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Work-Related Math Review (D) 



1. Below are some figures for pipe production during one week. Use your estimation 
and reasoning powers to decide on which day the most usable pipe was produced and on 
which day the plant had the best “percent of reject” figures. Be prepared to explain your 
reasoning. 



Monday 


150,000 pounds produced 


505 pounds rejected 


Tuesday 


147,550 pounds produced 


470 pounds rejected 


Wednesday 


139,800 pounds produced 


120 pounds rejected 


Thursday 


15 1 ,050 pounds produced 


1095 pound rejected 


Friday 


145,100 pounds produced 


365 pounds rejected 


Saturday 


142,230 pounds produced 


290 pounds rejected 


Sunday 


146,230 pounds produced 


920 pounds rejected 



2. Now, do the calculations to determine the actual pounds of pipe produced for the week 
and the actual percent of rejected pipe for each day (to the nearest thousandth of a 
percent). How close were your estimates from #1? 



3. Compare the daily pounds produced and percent of reject figures that you produced in 
til. Do you see any patterns, trends, relationships? If this was all the data you had, are 
there any speculations you might make about pipe production? (Remember that this is all 
imaginary data, so don’t depend on any conclusions you might draw.) 



4. You want to speed up the extruder speed from 1400 to 1750 rpm. The current puller 
speed is 475. Use 2 different methods to find the new puller speed. 



5. You are operating line #3 at 1000 pounds per hour and the standard rate for that line is 
1250 pounds per hour. At what percent of standard are you operating? If the extruder 
rpm is 1700 now, what theoretical rpm would it take to get to standard to rate? 
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Work-Related Math Review (E) 

For the following questions, you can use a calculator for all calculations, but, for each one please show 
clearly on another sheet of paper the calculations you did and the answer you got. 

1. Today you have produced 1690 feet of pipe with a total weight of 7551 pounds. What is the weight 
per foot of this pipe? (You can round the answers you write to 2 decimal places— hundredths— but 
please keep the process continuous in the calculator until you’ve finished question #4.) How much 
would 100 feet of this pipe weigh? 

2. If the perfect weight of 100 feet of this pipe is 434.99 pounds, what is the ratio of weight of 100 feet 
of the pipe produced today (answer from #1) to the weight of 100 feet of perfect pipe? 

3. Change the ratio you determined in #2 to a percent. 

4. Hopefully, you arrived at an answer of 102. 7 16% -which means that the pipe you produced weighs 
102.716% of the weight of perfect pipe. In that case, by what percent is your pipe overweight? 



5. You have 2200 feet of 4” 160# IPS pipe with a total weight of 3245 pounds. What is the weight per 
foot of this pipe? (Again, you can round the answers you write to hundredths, but please keep the 
process continuous in the calculator until you finish question #7.) How much would 100 feet of this 
pipe weigh? 

6. If the perfect weight of 100 feet of this pipe is 148.593 pounds, write the ratio of the weight of the 
pipe in question 05 to the weight of the perfect pipe. Now, express that ratio as a percent. What is 
your percent of overweight? 



7. Let’s look at this a little differently. What is the difference between the weight of 100 feet of your 
“real” pipe (2200 feet weighing 3245 pounds) and the weight of 100 feet of perfect pipe (given in 
question 06)1 (Please re-calculate this information so you’ll have continuous calculation process.) 
Write the ratio comparing this difference to the perfect 100 foot measurement(Magic Number); then 
change this ratio to a percent. (Compare this answer with your answer in 06.) 



NOTE: If your real pipe is actually overweig ht, your percent of overweight will be a positive percent. 
If your real pipe is underweig ht, your percent of overweight will be a negative percent— indicating that 
the pipe is not actually overweight. 

8. Try to explain what was different in the process used in 01 from that used in 05 & 6. 



9. Note the calculations of pipe overweight in problems #1-4 and #5-7 could also have been figured 
using the formula: 

Total Weight 4 Total Footage 4 Magic Number x 10,000 - 100. 

Can you spot how the calculations in this formula match with those we did in the earlier problems? 
Now, use this formula and the data from problems #1-4 and #5-7 to figure the necessary overweights. 
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Math Review Posttest 



For each of the following questions, carefully recapture what you have learned and transfer it to 
the paper. You may use a calculator on Questions 3, 4, and 5. 



1) Circle the four of the following that are all equal to each other. 

800% 80 .08 8/10 8% 8/100 .008 2/25 .08% 



2) Circle the number below that is the most reasonable answer to: 31.89 x .97 

(Please note that none of the possible answers given are the exact answer.) 

309,000 .309 39 3090 30.9 3.93 .0039 



Explain your choice. 



3) The Magic Number is defined as the weight per 100 feet of perfect pipe. Figure the Magic 
Number of 18” 100# PIP if 2800 perfect feet of it weights 47,1 1 1 pounds. 



Workplace Training Project 

Lane Community College 



106 



Eugene, Oregon 
Page A - 96 



MATH COMPETENCIES 



SKILL 


LEVEL 


COMMENTS 


read/use chart/graph 






estimate 






communicate information 






show steps 






interpret/follow directions 






sequencing multi-step prbs. 






multiply whole # 






divide whole # 






fraction sense 






decimal sense 






add decimals 






subtract decimals 






multiply decimals 






divide decimals 






decimal to fraction 






fraction to decimal 






find average 






percent sense 






ratio/proportions 






solve percent w/proportion 






solve percent other ways 






problem-solve chang dimen 






problem-solve w/whole # 






problem-solve w/decimal 






problem-solve w/fractions 




' 


problem-solve w/percents 






area/volume sense 






work-specifc understanding 







Scale for above: 



NA - Not applicable; we didn’t really work on this 

1 - Got a chance to see it done 

2 - Practiced a little 

3 - Be ginnin g to understand 

4 - Pretty clear, but sometimes slips away 

5 - GOT IT 
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Course Title: Basic Math 
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“ Activity Sheet VII - 1-B ,” Math and the Mind’s Eve. The Math Learning Center, Salem, OR 
1991. (Used with Permission.) 

“ Activity Sheet VII-l-A Math and the Mind’s Eve 

“ Activity Sheet VII-l-C ,” Math and the Mind’s Eve 



“ Activity Sheet VII-l-D Math and the Mind’s Eve 

“Re Reasonable ”, Problem Solving in Mathematics. Lane County Mathematics Project, Sixth 
Grade book, published by Dale Seymour, 1983. (Public Domain) 

“ Beginning Word Problems with Decimals ” Mary Mayfield, Instructor, Lane Community 
College, 1996. 

''''Characteristics of Today’s and Tomorrow ’s Workplace ” Excerpt from What Work Requires of 
Schools: A SCANS Report for America 2000 . U.S. Department of Labor. Secretary’s 
Commission on Achieving Necessary Skills, Washington DC, 20210, 1990. 







Concentrate on What You Know,” Mary Mayfield, 1996. 



“ Deciding When to Add, to Subtract, to Multiply, or to Divide ,” Mary Mayfield, 1995. 



“ Decimal Estimation I,” Calculate! Problem Solving with Calculators by Terrence G. Cobum, 
Creative Publications, Mountain View, CA. 1988. (Used with Permission) 



''''Decimal Estimation 2,” Calculate! 



“ Decimal Practice with Calories ” (to go with "How many calories do I burn if I. . . ?” an excerpt 
from an OEA CHOICE newsletter.) Mary Mayfield, 1996. 

“ Decimal Review,” Mary Mayfield, 1995. 

“ Decimal Sense” David Shellabarger, Instructor, Lane Community College, 1995. 

"Decimal Sense-Place Value” David Shellabarger, 1995. 

“ Decimal-Fraction Conversions” David Shellabarger, 1995. 

“ Decimals ” grid from Personalized Computational Skills Program: Module C, Skill 1 : p. 1 , 

Bryce R. Shaw, Houghton Mifflin Company, 1980. 

“ Direct Variation,” Mary Mayfield, 1996. 
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Course Title: Basic Math 



“ Equal Fractions and Decimals''’ Have Fun with Math , Louis Grant Brandes, J. Weston Walch, 
Portland, Maine, 1988. 

'‘'‘Equal Fractions, Decimals, and Percents ,” Have Fun with Math 
“ Estimation Quotients" Calculate! 

'‘'‘Finding Averages" Mary Mayfield, 1995. 

“ Focus Master A ( Situations )” “Modeling Percent,” Visual Mathematics . Course 1 , The Math 
Learning Center, Salem, OR, 1994. (Used with Permission) 

'‘'‘Focus Master B (10 x 10 grid paper) Visual Mathematics. Course 1 

'‘'‘Focus Student Activity 39.1" Visual Mathematics. Course 1 

'‘'‘Focus Student Activity 39.2," Visual Mathematics. Course 1 

'‘'‘General Multiplication/Division Word Problems (Teacher Tips page and worksheet page),” pp. 
6-7, GED Priority Math . Mary Ann Schmidt, Massachusetts Department of Education, 
1989. (Used with Permission) 

“ Going in Circles ” Problem Solving in Mathematics . Lane County Math Project, 4 th Grade 
Book, 1983. (Public Domain) 

“ Ground Rules" Mary Mayfield, 1996. 

“Hit the Target," Calculate! 

“ Lineup with Decimals," Have Fun with Math . Louis Grant Brandes, J. Weston Walch, Portland, 
Maine 1988. 

‘‘‘‘Lineup with Fractions, Decimals, and Percents," Have Fun with Math . 

“ Math Anxiety Bill of Rights" Mary Mayfield, 1996. 

“ Math Competencies" Mary Mayfield, 1997. 

“ Math Practice Log" Mary Mayfield, 1996. 

'‘‘‘Math Review Posttest " Mary Mayfield, 1995. 

"Math Training Preview" Mary Mayfield, 1996. 

Mystic Square with Percent Have Fun with Math. 

"Number Patterns, Problem-Solving, and Review" Mary Mayfield, 1996. 
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“ Number-Line Decimals Problem Solving in Mathematics , Lane County Mathematics Project, 
Grade 5, p. 197, 1983, Dale Seymour Publications. (Used with Permission) 

“ Open Calculation ” Mary Mayfield, 1996. 

“ Per-Problems Mary Mayfield, 1997. 

Percent Computation Review ," Mary Mayfield, 1997. 

“ Percent Means Per Hundred" Mary Mayfield, 1996. 

“ Percent Problem Chart," Have Fun with Math 

“ Percentage ” (“ Teacher Tips " page and worksheet), “Ratio and Proportion”, GED Priority Math . 
''''Placing the Point 1," Calculate! 

“ Placing the Point 2," Calculate! 

“ Practice with Ratios and Proportions, ” Mary Mayfield, 1 996. 

“ Problem Solving Possibilities," Mary Mayfield, 1996. 

“ Problems Stated as Ratios (Teacher Tips page and worksheet page),” GED Priority Math , pp. 4- 
5. 

“Quick and Easy Everyday Percents," Mary Mayfield, 1996. 

“ Ratio and Proportion: Unit 4," pages 128-149, Decimals. Fractions. Ratios, and Percents (part 
of the series called SMART SOLUTIONS: Skills, Problem Solving, Tools, and 
Applications), 1995, Ellen Carley Frechette, New Readers Press, Publishing Division of 
Laubach Literacy International, Box 131, Syracuse, New Y ork 1321 0-0 131. 

“ Rules for Computing with Decimals (2): Subtraction .” Mary Mayfield, 1997. 

“ Rules for Computing with Decimals (3): Multiplication .” Mary Mayfield, 1997. 

Rules for Computing with Decimals (4): Division" Mary Mayfield, 1997. 

“ Rules for Computing with Decimals(l): Addition . ” Mary Mayfield, 1997. 

“ Secret Message Using Decimals ," Have Fun with Math. 

Similar Shapes (Teacher Tips page and worksheet page), ” pp. 12-13, GED Priority Math . 
“Solving a Percent Equation" Decimals. Fractions. Ratios, and Percents , pp. 166,167. 

“i Solving Percent Problems ” Mary Mayfield, 1 978, (revised 1997) 
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“77ie Percent Equation ” Decimals. Fractions. Ratios, and Percents , pp. 164, 165. 

“ Using Proportions: Bicycle Gears” copied from old discarded elementary math books. 

“ Using Proportions: Estimation of Fish Population ,” copied from old discarded elementary math 
books. 

“ Using Proportions: Model Airplanes ” copied from old discarded elementary math books. 

“Which Answer is Reasonable ?” Mary Mayfield, 1997. 

“ Which of These Is .5%?,” Mary Mayfield, 1996. 

“ Word Problems with Decimals ,” Mary Mayfield, 1996. 

“ Word Problems with Percents and Proportions ,” Mary Mayfield, 1996. 

“ Work-Related Math A, B, C, D, E,” ( B not included) Mary Mayfield, 1996-97. 

Figures from Math and the Mind’s Eve . Unit VII, Activity 1 (“Introduction to Percentages”) and 
Activity 2 (“Fractions, Decimals & Percents”) 

Ratio and Proportion. Connie Eichhom, Cambridge Adult Education, Power Math Series, pp. 53 
and 56. 



Appropriate worksheets or pages from workbooks for practice of addition, subtraction, 
multiplication, and division— singly and mixed (The instructor used appropriate pages from 
Contemporary’s Math GED book and from Contemporary’s Decimals booklet as well as some 
worksheets, but there are many possibilities for appropriate practice. 
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Course Title: Fractions and Measurement in the Workplace 



Course Description: 

Course reviewed fractional concepts (reading, writing, comparing fractions, etc.) and 
computation with fractions. It gave participants practice in solving word problems and in solving 
practical problems from the workplace. To facilitate understanding of workplace problems, 
participants had some instruction and practice in reading blueprints and diagrams. There was 
also some instruction and practice in using a tape measure and other measuring tools. Throughout 
the course, there was an emphasis on problem-solving. 



Student Outcome Objectives 

Participants will demonstrate the ability to: 

1 . Understand fractions well enough to compare them both by reasoning and by using 
common denominators. 

2. Compute with any combination of fractions, whole numbers and mixed numbers. 

3 . Work with a variety of word problems until participants understand when to add, 
subtract, multiply or divide. 

4. Solve workplace problems that involve understanding a variety of workplace situations, 
being able to read a blueprint/diagram, and applying the appropriate computations. 

5. Read a tape measure and use a tape to measure a variety of materials of different sizes 
and shapes with an expected accuracy to 1/32 of an inch. 



Course Title: Fractions and Measurement in the Workplace 



Student Population: 

The class consisted of 13 employees of a secondary wood products manufacturing plant. These 
participants worked throughout the various departments of the plant and included one supervisor 
(“lead.”) All participants took the class voluntarily. All of these employees need to use fractions 
and measurements daily in their work. 

A second class at the same plant had 4 employees and included no supervisors. 

Class Environment: 

In the beginning, the class met in the employee break room because it was the only available 
space that seemed big enough. Unfortunately, its shape and furnishings did not lend themselves 
comfortably to group instruction. The picnic tables and benches were awkward in an instructional 
setting. The room has an echo and, being next to the plant, was noisy enough that the instructor 
really needed to project her voice. Even so, she wasn’t always sure the participants were able to 
hear her. Several class days the temperature was in the 90’s and this room was very hot. The 
plant supplied a portable fan that helped with cooling but added to the noise level. 

A couple of participants were reluctant to be in class, and sometimes they resisted being part of 
group activities. The nature of the space made it easier for them to withdraw from the rest of the 
group. This contributed to the class being more fragmented than was desirable. 

Later, the class met in the smaller, but air-conditioned conference room. This was an 
improvement, but the room was too small for the instructor to move around enough to watch 
and/or help all participants as they worked (a significant disadvantage, at least for this instructor). 

The second class originally met in the break room, but moved outside under some trees to a 
picnic table about half the time because of the heat. One participant (the one who had the highest 
skill level) felt forced to attend the class, and that affected his attitude and willingness to 
participate. Another participant (the one with the lowest skill level) had very sporadic 
attendance. Attendance ranged from one to four participants. Because the class was much 
smaller and attendance irregular, it required a very different approach from the first class. 



Instructional Techniques: ✓ 



1 1 Multi-media 


%/ Small group 


V Cooperative learning 


/ Lecture 


1 1 Computer-aided 


%/ Assignments 


%/ Individualized instruction 


1 1 Simulation 


✓ Peer tutoring 


1 1 Role-playing 


1 1 Project 


\/ In-class practice 
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Course Title: Fractions and Measurement in the Workplace 



Fractions and Measurement in the Workplace 

Syllabus of Course Activities: 



I. Introductory material 

• Grant paperwork and pretest 

• Review of objectives to be achieved in class and what they mean 

• Add any additional objectives participants want covered in the class 

• Preparation of individualized learning plan 

II. Working with tape measures and measurement 

III. Making sense of fractions 

• Definitions and overview of fractions and what fractions mean 

• Activities with whole things 

• Working with equivalent fractions 

IV. Computations with fractions 

V. Workplace production problems using fractions 

• Word problems reflecting fraction use in practical, everyday situations and involving 
skills that would be applicable to the workplace. 

• Word problems reflecting fraction use in actual work place situations 

• Computations based on production sheets (work orders giving process instructions 
and dimensional requirements) 

VI. Concluding activities including grant paperwork, post-test and feedback 
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Course Title: Fractions and Measurement in the Workplace 



Activity /: Introductory Activities 

1 . Grant paperwork and pretest 

2. Review and discussion of class objectives 

3. Learning style activity and discussion 

4. Add any additional objectives participants want covered in the class 

5. Preparation of individualized learning plan 

Resources and Materials Needed: 

• Grant paperwork. 

• “ Diagnostic Test” (This pretest is similar to ''''Fraction Posttest, Part 1 which is 
included with this curriculum.) Mary Mayfield, Instructor, Lane Community College, 
1995. 

• Individual Learning Plan forms with class objectives for participants to review. 

Descriptions of Instruction : 

• Instructor leads the class in discussion learning differences after an introductory learning 
styles activity. 

• Participants fill out grant paperwork. 

• Instructor reviews with participants the course objectives and gives them an opportunity 
to add other objectives. 

• Participants fill out Individual Learning Plan forms. 

• Participants take pretest. 

Performance Assessment Methods and Results: 

• Completion of forms and individualized learning plans. The participants need to know 
what will be covered and that this class will meet their needs. Reviewing the objectives 
and creating an ILP achieves that goal with the participants. 
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Activity //: Working with Tape Measures and Measurement 

1 . Using tape measures accurately in the workplace 

Resources and Materials Needed: 

• Tape measure, objects to measure. 

• # '’’’Measurement Practice - 1" handout. David Shellabarger, Instructor, Lame Community 
College, 1995. 

• # “ Measurement Practice -2" handout. David Shellabarger, 1995. 

• # “ Giant Inches ” , scaled in eighths and sixteenths (p. 1), and thirty-seconds (p.2), Mary 
Mayfield, Instructor, Lane Community College, 1995. 

• # '’’’Developing Fraction Sense - Ruler Exercise ” David Shellabarger, 1995. 

• # ’’’’Tape Measure Math" Mary Mayfield, 1 995. 

Description of Instruction: 

1 . The class did a fair amount of measuring. Participants used the worksheet “ Measurement 
Practice - 1 ” which depicts a variety of objects found in the workplace. The worksheet is 
a good first step in learning to measure. For more practice, instructor used the worksheet 
“’'’Measurement Practice - 2". This worksheet has a ruler pictured on it (not to scale) and 
has participants read off measurements of lines to the nearest 1/8” and to the nearest 
1/16”. It also gives participants some practice estimating the lengths of lines before 
measuring them. The class decided to what accuracy to measure the objects. 

Surprisingly (to the instructor), people did not come up with the same tins we rs! 

2. The instructor used “ Giant Inches" (as overhead and as worksheets) to discuss and 
practice naming the fractional parts of an inch as shown on a tape. 

3. “ Developing Fraction Sense - Ruler Exercise ” offers some measurement practice and 
uses measurements to introduce computation with fractional numbers. The worksheet 
gives problems with addition, subtraction, and multiplication (but not division). 

4. The instructor and participants collected several different sizes of pieces of wood from 
work areas, and participants measured them for practice. The instructor offered some 
reminders about measuring such as: 

• Measure from the 1” mark (and subtract the additional inch) instead of from the 
beginning of the tape to avoid error caused by fastener at the end of the tape. 

• Measure from 1 ’ mark (and subtract that 1 ’ from your measurement) instead of from 
the 1” mark because you’re more likely to notice an error of 1’ if you forget to 
subtract that additional foot. 
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5. One of the things participants learned to do mathematically was to center a hole. Some 
people also did that on their tapes by putting, for instance, the 5” mark approximately 
where the hole would go, “balancing” their tape until they had the same amount on either 
side of the 5” mark, then marking the hole at the 5” mark. This actually proved to be 
quicker for many people than computing it. Those who used this method demonstrated it 
to others who then tried it out to see how it worked. 

6. The instructor emphasized to the participants that using the ruler was still math. They 
had to be able to read the scale in order to make the results come out accurately. People 
often have a very limited view of math, not understanding that math really includes a lot 
of conceptual, logical, and visual things we use every day without realizing it. 

7. Participants worked individually and/or in pairs on “ Tape Measure Math ” using their 
number sense and their tape measure as needed. 

Performance Assessment Methods and Results: 

• The instructor assessed performance based on the accuracy of the results of participant’s 
measurements. She looked for repeatability, and similarity of conclusions among 
participants. 

Comments: 

• This seems like a skill participants would already know, but the review and work on it 
increased the skill, accuracy, rapidity, and confidence with which participants could 
measure. A number of participants really didn’t understand what the fraction lines meant 
on the tape and how to read it, so this practice and work with the “ Giant Inches ” helped 
them. 

• “ Tape Measure Math ” was designed to give participants a) more practice with their tape 
measure, b) more experience working with tape measure fractions, and c) a visual, hands- 
on sense of some fraction operations. 

• '‘‘‘Developing Fraction Sense - Ruler Exercise ” was useful. However, instead of following 
the directions (that is, make a drawing and try to get a mental picture and understanding 
of computing with fractions), many participants tried to use what they remembered 
(imperfectly) about common denominators or other computational techniques, and then 
became confused. The instructor had to ask them to suspend for the moment what they 
remembered and just work with the visual. Following directions was not always a strong 
skill, so this provided practice on doing only what the directions said. 
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Activity III: Making Sense of Fractions 

1 . Definitions and overview of fractions and how they are used at this workplace 

2. Activities to demonstrate and stimulate discussion about how we limit or narrow our 
thinking about a problem 

3. Activities with whole things 

4. Practice identifying and naming fractions, recognizing the whole and the part 

5. Work with equivalent fractions 

6. Comparison of fractions 

Resources and Materials Needed: 

• # “A Whole Thing (D ” from Aftermath I . p. 79, Seymour and others, Creative 
Publications, 1975 

• Worksheets from Developing Mathematical Thinking : A Complete Unit on Fractions 
with Blackline Masters and Teacher Lesson Plans, Jay Greenwood, 1986. 

# “Sequence A - Lesson 4” (p. 17) 

# “Sequence A - Lesson 6” (p. 23) (as revised for tape measure fractions 
by Mary Mayfield) 

# “Sequence A - Lesson 2” (pp. 10-12) 

# “Sequence C - Lesson 2” (p. 75) 

# “Sequence D - Lesson 2” (p. 91) 

# “Sequence D - Lesson 6: Why do you think so?” (p. 99) 

# “Sequence G - Lesson 1” (p. 141) 

# “Sequence G - Lesson 2” (p. 145) 

• # “ Jumping Floozie" p. 79. Problem Solving in Mathematics. Lane County Mathematics 
Project, Grade 7, Dale Seymour Publications, Palo Alto, CA, 1983. 

• # “A Whole Thing 0 ” from Aftermath IV . p. 52, Seymour and others, Creative 
Publications, 1975. 

• # “A Whole Thing 0 ” from Aftermath I . p. 23, Seymour and others, Creative 
Publications, 1975. 

• # “Equivalent Fractions" Mary Mayfield, 1996. 

• # “ Number Line ” with tape measure fractions, Mary Mayfield, 1996. 

• Fractions . (Math Exercises series), Contemporary Books, Inc., 1993. 

• # “ Thinking about Fractions ” Mary Mayfield, 1996. 
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• # “Line up with Fractions ”, p. 32 Have Fun with Math, Louis Grant Brandes, Publisher J. 
Weston Walch, Portland ME, 1988. 

• Manipulatives: In this case, 36 blocks of different colors and shapes. 

Description of Instruction: 

1 . The instructor led a discussion of the concept of fraction and naming fraction. She began 
by drawing on the board a large square divided into 16 smaller squares. First instructor 
asked how many squares there were. After everyone had time to make their own 
determination, the instructor asked for answers. The class then went through the process 
of finding all 30 squares. The group discussed the definitions and assumptions necessary 
to find all the squares, as well as the assumptions that limit our ability to find all the 
squares. 

Participants used the same square to name various fractions and talk about whole and 
parts. The instructor asked questions about the square to help participants practice 
naming fractions, as: What is the whole thing here? How many parts is it divided into? 
One small square would be what fractional part of the whole? What if the square had 
been divided into only 4 equal parts? What if it had been divided into 4 unequal parts? 
What if each of the small squares were divided into two equal parts? 

2. Instructor gave participants a lot of worksheets to help them with fractional concepts. 

The worksheets “A Whole Thing G)\ “ Sequence A - Lesson 4 ” (p. 1 7), and “ Jumping 
Floozie ” gave practice in naming fractions in situations where the whole or unit was 
known and already divided into equal parts. “ Jumping Floozie ” extended this to asking 
participants to locate the unit (whole one) when a particular part of it was given. 

“ Sequence A - Lesson 6 ” (p. 23), as revised, gave participants an opportunity to draw 3 
different types of illustrations for several tape measure fractions. Participants worked on 
“ Sequence A - Lesson 2” (pp. 10-12) in small groups to identify whether the given 
drawings represented fractions (that is, a certain number of parts from a whole divided 
into equal parts). Also, “A Whole Thing 0 ” and “A Whole Thing 0 ” had participants 
name fractions based on units (wholes) of different sizes. 

3. To demonstrate equivalent fractions, participants did a manipulative using 36 blocks of 
different colors and shapes. Participants gave a fraction name for various sets of blocks, 
for example, “What fraction of the blocks are large circles?” “What fraction of the blocks 
are purple?” Sometimes different people would offer different fractional names for the 
same group of blocks. The instructor and the class then discussed how each person 
arrived at their answer. Later, the instructor asked participants to try to group the blocks 
in more than one way and thus find different fractional names for that group. 

For example, out of 36 blocks, 12 were large circles (that is 12/36 of the blocks). The 
class figured out different ways to group and rename, such as 6/18, 3/9, 2/6 and finally 
1/3 - the simplest way of naming that fractional part. The instructor used an 
accompanying worksheet called “ Equivalent Fractions ” to help focus the activity. 
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4. Participants received copies of “Number .” The instructor led discussion about it with 
such questions as “What is the whole here?” and “Which fractions are equivalent?”. 
Participants then kept the handout as a reference. 

5. Worksheet “ Sequence C - Lesson 2” (p. 75) was used to give more practice with 
equivalent fractions. 

6. When learning to compare fractions, the instructor led a discussion helping participants to 
use common sense to make those comparisons. For instance, when denominators are the 
same, a fraction with a larger numerator is larger. Or, in comparing 2/5 and 5/9, a 
participant might notice the 2/5 <1/2 while 5/9 > 1/2. This approach was supported with 
worksheet ''''Sequence D - Lesson 6: Why do you think so?” (p. 99) Another useful 
worksheet for comparing fractions was “ Sequence G - Lesson 1 ” (p. 141) which uses 
drawings to help participants visualize and compare fractions. 

7. When participants seemed to have some understanding of the meaning of fractions and 
the relationships between fractions, the instructor introduced the mathematical concept of 
changing fractions to equivalent fractions with a common denominator as a way of 
comparing the fractions. One worksheet used for practice here was “ Sequence G - Lesson 
2” (p. 145). For additional practice with equivalent fractions as well as with mixed 
numbers/improper fraction conversions, participants worked on pages 4-6 of Fractions . 

8. The instructor used '‘''Thinking About Fractions ” as a review of the fraction concepts and 
definitions covered so far in this section. 

9. ''’'Lineup with Fractions ” was used as an extension of these activities for those participants 
who had mastered the other information on comparing fractions. 

Comments: 

• The objective of much of this section was to give participants an opportunity to see, in as 
many different contexts as possible, what fractions mean and how they work. 

• Instructor spent at least two sessions on an overview and definition of fractions. 

• Developing Mathematical Thinking has a number of other potentially useful worksheets 
for teaching and practicing with fraction concepts and computation. 

• Some of the activities from Activity II: Working with Tape Measures and Measurements 
were interspersed with the above activities, as another (and very practical) way of 
seeing/using fractions. 

• Many of the activities chosen used only (or mostly) tape measure fractions. This approach 
helped participants gain as much familiarity as possible with the fractions they needed to 
use on the job. 

Performance Assessment Methods and Results: 

• To assess participant performance, the instructor listened to see if the participant could 
explain the concepts we are working with to her or to other participants. She looked to 
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see if the participants were responding appropriately on paper, and watched for the types 
of mistakes they made. Also, the review page “Thinking About Fractions ” was helpful in 
assessing what participants were really understanding. 
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Activity IV: Computations With Fractions 

1 . Adding and subtracting fractions 

2. Multiplying and dividing fractions 

3. Estimation and developing a sense of reasonable answers 

Resources and Materials Needed: 

• # “ Fraction Tile” (page 54) from Aftermath IV , Seymour and others, Creative 
Publications, 1975. 

• Manipulates representing halves, thirds, fourths, and sixths for use with '■'‘Fraction Tile ” 

• Manipulates: In this case, strips of paper pre-cut and marked with fractional names such 
as 3/4, 5/8, 3/16 and etc.. 

• Number Power 2: Fractions, Decimals, and Percents . Jerry Howett, Contemporary 
Books, Inc., Chicago, IL 1988. 

• # “ The Large Square Represents One Unit” from Aftermath I. p. 81, Seymour and others, 
Creative Publications, 1975. 

• # “ Closer To” page 95, Problem Solving in Mathematics. Lane County Mathematics 
Project, Grade 7, Dale Seymour Publications, Palo Alto, CA, 1983. 

• Manipulatives— small blocks are good-at least 25-30-to use for illustrating division. 

• # ''''Computing with Fractions and Mixed Numbers” instructor-made guideline to help 
people organize their thinking when setting up fraction computations. Mary Mayfield, 
1996. 

• # “ Giant Slalom ” page 100, Aftermath IV . Creative Publications, Worth, IL. 

• # '■'‘Smallest Answer” pages 91 and 93, Problem Solving in Mathematics . Lane County 
Mathematics Project, Grade 7, Dale Seymour Publications, Palo Alto, CA, 1983. 

Description of Instruction: 

1 . Participants were encouraged to “play” with adding and subtracting fractions, using 
'■'‘Fraction Tile ” worksheet. Participants completed this worksheet individually or in pairs 
using their understanding of fractions— before learning or reviewing any rules for adding 
and subtracting. They could also use the fraction manipulatives to visualize how the 
fractions would add together if they liked. Later the ideas gained by working without 
rules became part of the discussion when the instructor introduced the rules. 

2. The instructor did some lecture and board work on common denominators. Then the 
group worked with the '■'‘Fraction Tile” worksheet using common denominators. 
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3. Participants worked from appropriate pages in Number Power 2 to practice adding and 
subtracting fractions. Some participants also practiced with a few basic word problems. 

4. Instructor brought in some strips of paper representing various tape measure fractions of 
whole (3/4, 5/8 etc.) that participants manipulated to practice adding fractions together. 

5. The instructor introduced multiplying fractions first, and then worked with both 
multiplying and dividing fractions together. The worksheet “ The Large Square 
Represents One Unit ” was used to give a sense of the meaning of multiplication of 
fractions. The instructor introduced multiplication and division of fractions in two 
separate sessions, but the subjects were kept related. After the instructor led the class 
through working a few sample problems on the board, participants practiced on 
appropriate pages from Number Power 2 . 

6. Used the worksheet “ Closer To " that gives examples of estimating with division 

involving mixed numbers. (For example, to divide 30 by 2-2/5, it gives a step-by-step 
procedure for estimating that answer.) People really have a hard time estimating with 
fractions, particularly multiplying and dividing with fractions. To help with estimating 
division involving fractions, the instructor sometimes used blocks to illustrate fractional 
concepts. Because the worksite works often with eighths, the instructor would (for 
example) designate one small block as 1/8 and thus a group of 8 to represent 1 whole. 
Then, she (and later the participants) would lay out blocks to represent various fractions 
and mixed numbers. (For example, 3 groups of 8 blocks and three additional blocks to 
represent 3-3/8.) Then, she would illustrate (by grouping the blocks) various division 
problems, such as 3-3/8 3 or 3-3/8 1/8 or 3-3/8 + 1-1/8. This helped participants 

visualize what was happening with division of fractions. It also gave an opportunity to 
illustrate and discuss the two meanings of division (dividing a given quantity into a 
specified number of groups or dividing a given quantity into groups of a specified size). 
With whole numbers it was relatively easy to think of division in either way, but with 
fractions or mixed numbers, it was hard to illustrate or visualize dividing an amount into 
1/8 of a group or 1-1/8 groups. It was easier to think of the problem as dividing the 
amount into groups of a specified size (groups of 1/8 each or 1-1/8 each). Although this 
certainly didn’t create an “aha” for everyone, it did seem to help some people 
conceptualize and feel more comfortable with division. 

7. For review and practice, participants used appropriate pages from Number Power 2 or 
other books, using the guidelines from “ Computing with Fractions and Mixed Numbers" 
as necessary. When participants were feeling pretty competent, '‘'‘Giant Slalom ” provided 
a quick (and light) “test” of their skill. Another useful review was "Smallest Answer," 
which gave an opportunity to practice estimation and fraction sense as well as 
computation. 



Comments: 

• The instructor spent five sessions on computation with fractions. 
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• Participants found the manipulative activity of adding strips of paper “hokey,” and so it 
was allowed to die. “Don’t you do these things with pencil and paper?” So, the class 
used standard practice pages instead. This was the instructor’s first time to try to use this 
activity. It seems to be a good idea. Maybe with better preparation and presentation, it 
might have been better received. 

• The purpose of “The Large Square Represents One Unit ” activity was to help participants 
visualize multiplication of fractions. Probably everyone didn’t come away with a mental 
image of multiplication of fractions, but it did seem to help those who “got it.” In the 
future, instructor would supplement with a manipulative exercise. 



Performance Assessment Methods and Results: 

• “ Giant Slalom ” is a helpful and quick way to assess a participant’s ability to compute 

with fractions. 
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